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Shall  Vehicle  riotormen  be  Licensed  ? 

At  last  our  authorities  are  turning  their  attention  critically 
to  the  motor  vehicle  lu  see  what  sort  of  a  creature  it  is  and 
how  they  can  best  rchuke  the  bumptious  new-fangled  inven- 
tion that  has  dared  to  thrust  itself  into  our  modern  civiliza- 
tion without  asking  their  consent^  for  the  powers  that  be  re- 
gard every  radical  improvement  much  as  a  grandsire  does  n 
prankish  grandson,  whom  he  feels  it  his  duty  to  soundly  cas- 
tigate at  every  opportunity.  This  strange  machine  that 
everybody  has  been  talking  ahout  is  now  actually  in  our 
streets  in  daily  increasing  numbers,  and  something  must  be 
done  to  determine  its  status  and  limit  its  usefulness  or  law 
makers  would  have  idle  time  upon  their  hands.  Besides, 
many  people  who  rode  in  the  wonderful  *'One  Hoss  Shay," 
and  haven't  mustered  up  courage  enough  since  to  take  a 
more  modern  conveyance,  picture  the  new  machine  as  a  jug- 
gernaut, liable  at  any  time  to  escape  the  hands  of  the  motor- 
man  and  run  amuck  in  the  streets,  overthrowing  p«iestriai« 


and  demoHshing  horse  vehicles.  Space  writers  in  the  daily 
press  have  fostered  these  fears  by  accounts  of  imaginary  run- 
aways of  motor  vehicles,  the  cue  for  which  is  seen  to  be  taken 
directly  from  the  horse  runaways  with  which  we  are  all  too 
familiar.  Deceived  by  these  misrepresentations,  and  per- 
haps inlltieaiced  to  some  extent  hy  the  cries  of  the  'Vested  in- 
terests" that  wish  to  be  saved  from  the  consequences  of  their 
ignorance  and  obstinacy,  our  legislators  have  put  on  their 
spectacles  and  are  prepared  Ut  scrutinize  the  newcomer  with 
no  friendly  eye.  In  the  New  Vork  Assembly  at  Albany  they 
are  doing  this  now.  A  bill  has  been  introduced  by  Assembly- 
man Henry  W.  Hill,  requiring  every  operator  of  a  motor  v^ 
hide  to  take  out  a  license  from  properly  constituted  authori- 
ties.   The  following  is  the  text  of  the  bill: 

An  act  providing  for  the  licensing  of  operators^  mototmen 
and  drivers  of  cabs,  trucks  or  other  vehicles  propelled  by  any 
power  otber  than  anmral  power  in  cities  ul  the  first  class. 

The  people  of  the  State  of  New  York,  represented  in  the 
Senate  and  Assembly,  do  enact  as  follows: 

Section  i.  After  the  first  day  of  July,  eighteen  huadred 
and  ninety-nine,  no  person  shall  act  as  the  operator,  motor- 
man  or  driver  of  any  cab,  truck  or  other  vehicle  propelled  by 
any  power  other  than  animal  powei  upon  the  streets  or  pub- 
lic places  of  any  city  of  the  first  class  without  obtaining  a 
license,  as  provided  by  this  act. 

Section  3.  Within  twenty  days  after  this  act  becomes  a  law 
the  mayor  of  every  city  of  the  first  class  shall  appoint  a  com- 
petent person  to  act  as  examiner  of  persons  desiring  to  act  as 
operators,  motormen  01  drivers  of  such  cabs,  trucks  or  other 
vehicles.  Such  examiner  shall  not  leceive  any  salary  or 
compensation  from  the  city,  but  may  apply  to  his  own  use  the 
fees  collected  pursuant  to  this  act. 

Section  3,  He  shall  at  least  once  in  each  month,  at  a  time 
and  place  to  be  prescribed  by  him,  conduct  an  examination  of 
applicants  for  licenses  to  act  as  operators,  motormen  or  driv- 
ers of  such  cabs,  trucks  or  ottier  vehicles.  Such  examination 
shall  include  the  practical  operation  ot  the  kind  of  cab,  liuck 
or  other  vehicle  for  which  a  license  is  desired.  Such  exanii- 
ination  shall  also  tnctude  an  investigation  of  the  habits  and 
physical  qualifications  of  the  applicants*  Any  person  desii- 
ing  to  be  so  examined  shall,  at  least  five  days  before  the  date 
of  the  examination,  file  with  the  examiner  a  written  applica- 
tion, stating  his  name,  experienre  and  the  character  of  the 
vehicle  for  which  a  license  is  desired.  He  shall  also,  upon 
making  such  application,  pay  to  the  examiner  a  fee  ol  $1, 

Section  4.  Such  examiner  shall  issue  to  ea  h  person  who 
shall  pass  a  satisfactory  examination  a  license,  stating  the 
name  of  such  person  and  the  character  ot  cab,  truck  or  other 
vehicle  for  which  he  is  authorized  to  act  as  operator,  motor- 
man  or  driver.  Any  such  license  may  thereafter  be  revoked 
by  inch  examiner,  upou  proof   lo  his  satisfaction   that   the 
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licensee  is,  for  any  reason,  unfit  to  act  as  operator,  motorman 
or  driver  of  such  cab,  truck  or  other  vehicle. 

Section  5.  Any  person  who,  after  July  first,  eighteen  hun- 
dred and  ninety-nine,  shall  act  as  operator,  motorman  or 
driver  of  any  cab,  truck  or  other  vehicle  propelled  by  any 
power  other  than  animal  power  upon  the  streets  or  public 
places  of  any  city  ot  the  first  class,  without  a  license  issued 
pursuant  to  this  act  and  unrevoked,  shall  be  guilty  of  a  mis- 
demeanor. 

Section  6.  This  act  shall  not  apply  to  operators,  motor  men 
or  engineers  on  the  cars  or  CDgines  of  street  surface,  elevated 
or  steam  railroads. 

Section  7.  This  act  shall  take  effect  immediately. 

The  arguments  advanced  by  the  advocates  of  this  bill  are  of 
the  old  kind.  The  motor  vehicle  is  a  machine,  they  say,  and  the 
one  who  has  charge  of  it  should  be  made  to  take  out  a  license, 
like  an  engineer.  There  is  a  wide  difference  between  the 
motor  vehicles  at  present  in  use  in  our  streets  and  a  steam 
engine.  An  engineer  is  required  to  have  a  license,  not  be- 
cause he  is  in  charge  of  a  machine,  but  because  he  has  the  care 
of  a  steam  boiler,  which  if  not  properly  attended  to,  may  ex- 
plode and  destroy  life  and  property.  The  guiding  of  a  motor 
vehicle  In  the  streets  no  more  calls  fpr  an  engineer's  experi- 
ence than  does  tiie  driving  of  a  horse  or  the  manipulation  of 
a  trolley  motor. 

If  we  dismiss  from  our  minds  the  false  idea  that  tiie  motor 
vehicle  is  in  any  way  to  be  compared  to  an  ordinary  steam 
engine,  and  hence  is  not  a  soured  of  danger  from  explosion, 
we  come  next  to  the  question  of  control,  and  here  we  find  a 
prolific  source  of  error  in  the  popular  mind.  The  manoeuvres 
of' the  motor  vehicle  are  so  much  more  rapid  than  those  of 
the  horse  vehicle  that  the  public  fancy  the  thing  is  continually 
''getting  away"  from  the  motorman,  when,  as  a  matter  of 
fact,  it  is  all  the  time  under  the  most  perfect  control.  They 
know  that  a  horse  vehicle  performing  such  evolutions  and 
making  such  speeds  in  city  streets  would  be  beyond  the  con- 
trol of  the  driver,  and,  knowing  nothing  of  the  superior  con- 
trol of  the  motor  vehicle  they  assume  that  the  motor  is  run- 
ning amuck  too.  The  point  to  be  dwelt  on  in  combatting  this 
error  is  that  the  motor  vehicle  is  far  easier  controlled  than 
the  horse,  and  that  speeds  and  manoeuvres  impossible  for  the 
quadruped  are  easily  managed  by  the  motor.  Our  assembly- 
men can  satisfy  themselves  of  the  truth  of  this  assertion  by 
actual  study  of  the  machines,  and  they  should  not  undertake 
to  legislate  for  them  until  they  have  made  this  study. 

If  it  can  be  conclusively  shown  that  the  motor  vehicle  is 
not  a  dangerous  machine,  and  that  it  is  much  easier  controlled 
than  the  horse,  why  is  special  legislation  needed  to  govern 
its  use  in  pur  streets?  Trolley  cars  and  horse  vehicles  in 
charge  of  unlicensed  operators  are  in  full  swing  in  our  thor- 
oughfares. Accidents  occasionally  occur  to  both,  yet  no  one 
suggests  that  drivers  and  trolley  motormen  should  be 
licensed.  The  general  laws  of  the  road,  presumably  known 
to  all,  are  considered  sufficient  in  these  cases.  Why  are  they 
not  sufficient  to  cover  the  use  of  motors  too?  The  violator 
of  the  laws  of  the  road  suffers  the  penalty.  If  he  is  an  em- 
ployee of  a  firm  or  corporation,  his  employers  are  held  re- 


sponsible for  damages.  Street  accidents  are  a  cause  of  delay 
and  loss  to  all  concerned,  and  all  wish  to  avoid  them.  Em- 
ployers of  truckmen,  drivers  and  motormen  find  it  to  their 
interest  to  secure  careful  and  competent  men  and  instruct 
them  fully  in  the  duties  of  their  position.  How  will  these 
conditions  be  changed  by  the  entrance  of  the  motor  vehicle? 
Will  not  prudence  dictate  that  competent  men  be  selected 
to  handle  the  motors,  just  as  it  now  does  in  the  choice  of 
drivers  and  trolley  motormen?  As  to  the  qualifications  nec- 
essary, it  is  merely  a  matter  of  manual  dexterity,  acquired  by 
practice,  and  necessitating  a  quick  eye  and  a  cool  head. 
Some  men  lack  the  two  last-named  requisites  and  arc  dis- 
carded in  the  preliminary  examinations.  The  Electric  Vehicle 
Co.,  of  New  York,  and  the  electric  cab  companies  of  Paris, 
both  have  rigid  systems  of  testing  and  training  all  their  em- 
ployees before  entrusting  them  with  cabs.  It  is  the  ordinary, 
every-day  rule  of  all  business  enterprises  which  necessitate 
the  operation  of  vehicles  of  any  kind,  and  it  would  be  an  in- 
tolerable abuse  for  the  law  to  step  in  and  undertake  to  select 
a  private  firm's  employees,  when  this  can  be  much  better 
done  by  the  employer  himself. 

In  France,  the  regulations  governing  the  use  of  motor  ve- 
hicles are  characteristically  minute  and  voluminous.  Among 
the  provisions  recently  added  to  these  regulations  is  one  to 
the  effect  that  motor  vehicles  shall  not  frighten  horses  nor 
give  off  disagreeable  odors.  Vehicles  weighing  more  than  550 
pounds  are  required  to  reverse.  Every  purchaser  of  a  motor 
vehicle  is  supposed  to  receive  from  the  manufacturer  a  com- 
plete description  of  it;  which  he  must  submit  to  the  prefect  of 
the  department  in  which  he  lives,  accompanied  by  his  name 
and  address.  If  everything  is  found  satisfactory,  he  receives 
a  permit  to  run  his  vehicle  throughout  France. 

Only  in  case  of  properly  organized  races,  is  it  allowable  to 
exceed  the  legal  limit  of  eighteen  miles  an  hour  in  the  country. 

Every  conductor  of  a  motor  vehicle  must  possess  a  license 
granted  by  the  prefect  of  police,  on  the  approval  of  the  engi- 
neering department,  and  in  important  centers  where  the  engi- 
neers alone  cannot  examine  all  the  vehicles  presented,  inspec- 
tors are  appointed.  A  special  certificate  is  required  for  con- 
ductors of  motocycles  weighing  less  than  300  pounds. 

If  a  tractor  or  wagon  train  is  to  be  used  full  details  of  the 
route,  wagons,  etc.  must  be  submitted.  Each  wagon  must  be 
provided  with  suitable  brakes  and  a  sufficient  number  of  em- 
ployees must  accompany  the  train.  If  vehicles  are  intended 
for  public  service  the  stands  will  be  selected  by  the  prefect. 

These  regulations  furnish  a  good  example  of  the  espionage 
or  surveillance  of  the  government  over  the  affairs  of  the  indi- 
vidual in  France.  The  citizen  is  given  no  discretion.  Hard 
and  fast  rules  are  laid  down  for  his  guidance  by  the  State,  and 
he  must  obey  them,  whether  they  are  exactly  suited  to  all  the 
conditions  or  not.  In  England  and  America,  however,  a  dif- 
ferent theory  prevails.  Within  certain  broa^  lines  the  citizen 
is  allowed  to  decide  for  himself,  without  the  meddlesome  in- 
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terference  of  inspectors,  commissaries,  and  a  horde  of  officials, 
great  and  small,  to  hamper  his  movements  and  do  his  think- 
ing for  him. 

The  proposed  bill  to  license  motormen  in  this  country  is  an 
imitative  measure  from  French  precedents.  It  is  false  to  our 
institutions,  detrimental  to  the  citizen,  whose  freedom  it  cur- 
tails, and  an  impediment  to  a  most  promising  industry. 

The  most  that  the  law  should  do  is  to  fix  the  limit  of  speed 
at  which  motor  vehicles  can  be  run  in  cities,  a  measure  justi- 
fied "by  the  thoughtless  conduct  of  some  motor  vehicle  en- 
thusiasts, and  by  the  fact  that  the  motor  vehicle  is  so  much 
swifter  than  tiie  horse  and  so  far  superior  in  control.  To  ex- 
ceed this  simple  provision  in  the  attempt  to  regulate  motor 
vehicle  traffic,  would  be  un-American  and  unwise.  In  fact, 
it  would  be  nugatory,  for  the  motor  vehicle  is  coming  into 
general  use  so  quickly  and  so  overwhelmingly,  and  its  ad- 
vantages over  the  horse  will  soon  be  so  clearly  demonstrated 
to  all,  that  an  act  like  that  quoted  above  would  become  a  dead 
letter  almost  before  the  ink  was  dry.  Legislators  themselves 
would  see  its  inconsistency. 


"Showing  Off." 

The  English  journals  are  full  of  reports  of  a  fatal  accident 
which  overtook  a  motor  carriage  at  Harrow,  the  other  day, 
resulting  in  the  death  of  two  men  and  the  injury  of  four 
others.  Five  persons  went  out  riding  in  a  Daimler  carriage, 
in  charge  of  an  experienced  employee  of  the  company.  This 
employee  wished  to  "show  off"  the  carriage  to  his  passengers, 
and  boasted  that  he  could  stop  it  on  a  down  grade  so  sudden- 
ly that  they  would  all  be  hurled  to  the  road.  He  proceeded  to 
verify  his  boast  with  a  literal  precision  he  himself  had  not 
bargained  for.  He  applied  the  brakes  too  suddenly  while  go- 
ing at  high  speed  down  hill,  the  result  being  that  a  wheel 
collapsed,  letting  the  vehicle  down  and  throwing  all  the  occu- 
pants out.  The  motorman  and  one  of  the  passengers  were 
killed.     Four  others  were  more  or  less  injured. 

Technical  journals,  commenting  on  the  accident,  blame  the 
faulty  construction  of  the  wheels,  and  have  light  censure  for 
foolhardy  motormen,  who  "show  off"  themselves  and  their 
vehicles  at  the  risk  of  the  lives  of  those  entrusted  to  their  care, 
as  well  as  the  lives  of  others  on  the  highway,  and  who  un- 
dertake speeds  wholly  outlawed  on  the  public  highway.  They 
are  of  the  same  class  as  those  excruciatingly  funny  men  who 
rock  row  boats  to  frighten  women  and  children,  and  occa- 
sionally drown  a  few  of  them  to  gratify  their  love  of  sport. 
Motor  vehicle  manufacturers  would  do  better  to  employ  men 
of  discretion,  who  will  be  content  with  the  rational  use  of  a 
vehicle,  and  will  not  "show  off"  with  such  shocking  results. 

5pecial  Machinery  and  Tools. 

The  rapid  growth  of  the  motor  vehicle  industry  is  creating  a 
splendid  demand  for  machinery  and  machine  tools  of  various 


kinds.  Quite  a  number  of  tools  and  machines  are  already  be- 
ing  adapted  to  the  needs  of  the  motor  vehicle  manufacturer. 
Others  will  be  brought  out  in  the  near  future  in  response  to 
the  increasing  demand. 

In  our  i^'^ekly  issues  we  will  print  a  series  of  articles  in  the 
nature  of  an  illustrated  catalogue  of  machines  and  tools  that 
are  specially  adapted  to  the  needs  of  the  manufacturer  of  mo- 
tor vehicles — machines  for  making  gears,  hubs,  wire  spokes, 
sieel  rims,  boring  cylinders  of  gas  or  steam  engines,  etc. 

Manufacturers  who  are  making  any  tool  or  machine  that  is 
applicable  to  these  purposes  are  invited  to  send  us  a  cut  (photo 
or  drawmg)  and  description,  for  publication  in  the  above  de- 
partment, taking  care  in  the  description  to  explain  fully  its 
utilit>  in  this  new  field. 

To  those  who  are  fitting  up  factories  for  the  production  of 
motor  vehicles,  an  opportunity  is  presented  not  only  of  util- 
izing the  very  latest  and  most  improved  designs  of  the  ma- 
chine tool  builders,  but  of  originating  special  attachments 
and  tools  for  the  more  accurate  and  economical  j)erformance 
of  their  work.  It  has  been  the  custom  to  postpone  thjs  spec- 
ialization of  machiner>-  until  the  later  stages  of  industrial  de- 
velopment have  been  reached  and  competition  compels  a  more 
careful  study  of  the  cost  of  production,  but  the  wisest  course  is 
to  introduce  it  at  the  start,  and  extend  it  as  experience  shows 
the  way.  To  stimulate  invention  along  this  line  the  above  de- 
partment has  been  opened. 

Medicine  for  the  Speculators. 

The  speculators  of  New  York  and  Philadelphia  have  been 
playing  football  with  motor  vehicle  stocks  the  past  few  weeks. 
An  enthusiasm  akin  to  madness  has  apparently  seized  the  in- 
vesting public,  and  the  promotors  of  multi-million  dollar 
companies  have  no  difficulty  in  coaxing  the  dollars  from  the 
silly  lambs  on  wildcat  rumors  and  stories  more  extravagant 
than  the  tales  of  the  Arabian  Nights.  What  Wall  Street  needs 
is  a  dose  of  thermodynamics.  The  same  heroic  treatment 
should  also  be  taken  by  the  investing  public.  A  liberal  dose  of 
this  much-needed  medicine  is  contained  in  this  issue  of  The 
HoRSKLESS  .\Gn.  Similar  doses  will  follow.  If  it  is  taken 
good  results  will  follow.  Those  who  refuse  to  take  it  must  take 
— the  consequences. 


Brooklyn  Parks  Thrown  Open. 

Electric  vehicles  now  have  the  freedom  of  Prospect  Park, 
Brooklyn,  N.  Y.,  precisely  the  same  as  horse  vehicles.  For  a 
time  a  permit  was  required  by  the  authorities,  but  a  little  ex- 
perience with  the  new  conveyance  proved  to  the  custodians  of 
the  parks  that  horses  are  taking  their  new  competitors  more 
philosophically  than  they  anticipated,  and  all  restrictipns  were 
removed.  The  action  of  the  Brooklyn  officials  will  undoubt- 
edly have  the  efitect  of  unlocking  other  parks  to  the  motor 
carriage. 


THE   HORSELESS   AGE. 


Vol.  4.  No   i.  April  5 


Some  Thermo- Dynamics  of  Vehicle 
Motors. 


By  Hudson    Maxim. 


The  writer  was  recently  called  upon  as  an  expert  to  give  an 
opinion  on  the  relative  efficiencies  and  practical  values  of 
various  motor  fluids  in  their  application  to  vehicle  propul- 
sion; and  some  of  the  data  hunted  up  and  some  of  the  calcu- 
lations made  in  connection  with  the  work,  may  be  of  interest 
to  readers  of  The  Horseless  Age. 

The  principal  motor  fluids  used  expansively  are  compressed 
air,  carbon  di-oxide,  steam,  and  products  of  the  combtistioo 
of  hydro-carbons  in  air. 

With  regard  to  steam  and  compressed  air.  all  necessary 
data  are  readily  available  in  current  engineering  publica- 
tions, upon  'which  one  may  base  calculations  and  depend  upon 
them  to  work  out  fairly  well  in  practice;  but  with  regard 
to  ammonia  there  is  not  so  much  reliable  data,  and  the  claims 
for  internal  combustion  engines  differ  very  much,  while  there 
is  very  little  indeed  published  as  to  the  actual  practical  work- 
ing efficiency  of  carbon  di-oxide. 

Tht  writer  has,  in  the  following  calculations,  sought  to 
show  only  the  relative  theoretical  efficiencies  of  the  various 
motor  fluids  mentioned,  in  terms  of  foot  pounds,  based  upon 
the  specific  heats  of  the  gases,  or  on  their  ratios  of  expan- 
sion without  regard  to  specific  heats. 

No  account  has  been  taken  of  the  efficiency  of  the  motor 
in  which  the  gases  are  to  be  used,  and  the  work  has  been 
calculated  without  regard  to  back  pressure,  except  atmos- 
pheric pressure,  the  end  sought  being  simply  to  arrive  at 
their  relative  theoretical  work  in  foot  pounds,  by  expansion 
from  given  pressures  and  temperatures  to  one  atmosphere  of 
pressure. 

The  capacity  of  gases  for  doing  work  is  in  direct  propor- 
tion to  the  quantity  of  heat  which  a  given  volume  is  capable 
of  absorbing  and  again  giving  out  as  work  by  the  action  of 
pressure  in  displacing  an  object  of  resistance  or  imparting 
momentum  to  a  body. 

The  atoms  and  molecules  of  which  a  gas  is  composed  arc 
in  a  state  of  constant  vibration  corresponding  with  the  tem- 
perature of  the  gas.  We  have  in  the  constitution  of  matter 
the  grouping  of  the  atoms  or  ultimate  particles  to  form  mole- 
cules: the  ultimate  atoms  are  probably  alike  in  all  bodies 
and  the  different  elements  are  formed  by  difference  in  num- 
bers of  ultimate  atoms  in  molecules  and  their  grouping  or 
relative  positions  with  respect  to  one  another,  resulting  in 
different  orders  and  velocities  of  vibrations.  If  a  gas  be 
heated  the  paths  through  which  the  atoms  and  molecules 
vibrate  are  lengthened  owing  to  the  increased  velocity  of  the 
molecules,  and  when  a  gas  is  cooled,  ^hc  molecular  paths  are 
shortened,  and  if  the  cooling  be  continued  sufficiently  the 
character  of  the  body  is  changed  to  a  liquid  and  from  a  liquid 
to  a  solid,  OP  acount  of  the  nearer  approach  to  one  another 
of  the  constituent  molecular  particles  of  the  body. 

If  a  given  volume  of  gas  be  confined  in  a  closed  vessel,  so 
that  when  heated  its  volume  will  remain  constant,  it  will  be 
found  that  the  same  quantity  of  heat  will  be  required  to  pro- 
duce a  given  amount  oi  pressure  whatever  simple  gas  may 


be  employed,  and  we  learn  that  all  simple  gases  have  approx- 
imately the  same  thermal  capacity  per  unit  of  volume  when 
compared  at  the  same  pressure  and  temperature.  Oxygen, 
which  weighs  sixteen  times  as  much  as  hydrogen  for  the  same 
volume,  will  require  only  the  same  quantity  of  heat  to  cause 
it  to  exert  equal  pressure  upon  the  walls  of  the  con- 
tainer. The  reason  for  this  phenomenon  may  be  explained 
in  the  following  manner:  It  is  the  impact  of  the  gas 
molecules  upon  the  walls  of  their  container  which  produces 
the  pressure.  A  given  quantity  of  heat  absorbed  by  the 
oxygen  will  impart  to  its  molecules  a  velocity,  say,  one-fourth 
as  great  as  the  same  quantity  of  heat  absorbed  by  the  hydro- 
gen will  impart  to  its  molecular  particles,  and  therefore,  the 
hydrogen  particles,  although  weighing  sixteen  times  less,  but 
traveling  at  a  velocity  four  times  as  great,  will  exert  upon 
the  walls  of  their  container  a  force  equal  to  the  slower  moving 
oxygen  molecules. 

To  illustrate,  if  a  projectile  weighing  one  ounce  be  thrown 
from  a  gun  with  a  velocity  sufficient  to  give  it  a  muzzle 
energy  to  cause  it  to  strike  a  blow  of  one  foot  ton,  approxi- 
mately the  same  energy  would  be  consumed  in  giving  to  a 
one  pound  projectile  a  velocity  one-fourth  as  great,  and 
which  velocity  would  also  cause  the  projectile  to  strike  a  blow 
of  one  foot  ton.  Similarly,  with  the  gas  molecules  of  hydro- 
gen and  of  oxygen,  an  equal  quantity  of  heat  imparts  a  higher 
velocity  to  the  lighter  body,  a  lower  velocity  to  the  heavier 
body,  and  to  both  an  equal  striking  force. 

The  best  thing  that  the  writer  has  seen  on  the  mechanical 
equivalent  of  heat  is  to  be  found  in  "Heat  a  Mode  of  Motion," 
by  Prof.  Tyndall,  published  by  D.  Appleton  &  Co.,  New 
York,  and  the  following  quotations  are  made  from  pages  124 
to  129: 

"Suppose  a  quantity  of  air  to  be  contained  in  a  ver> 
tall  cylinder,  A  B  (Fig.  i),  the  transverse  section  of  which 
is  one  square  inch  in  area.  Let  the  top  A  of  the  cylinder  be 
open  to  the  air,  and  let  P  be  a  piston,  which  can  move  air- 
tight and  without  friction  up  or  down  in  the  cylinder.  Foi 
reasons  to  be  explained  immediately.  I  will  suppose  the  pis- 
ton to  weigh  two  pounds  one  ounce.  At  the  commencemcni 
of  the  experiment  let  the  piston  be  at  the  middle  point  P  ol 
the  cylinder,  and  let  the  distance  from  B  to  P  be  273  inches — 
the  air  underneath  the  piston  being  at  a  temperature  of  0"  C. 
Then,  on  heating  the  air  from  o^  to  i^  C,  the  piston  .  .  . 
will  rise  one  inch,  and  stand  at  274  inches  above  the  bot- 
tom. If  the  temperature  be  raised  two  degrees,  it  will  stand 
at  275;  if  raised  three  degrees,  it  will  stand  at  276;  if  raised 
ten  degrees  it  will  stand  at  283:  if  100  degrees,  it  will  stan<l 
at  373  inches  above  the  bottom.  Finally,  if  the  temperature 
were  raised  to  273^  C,  it  is  quite  manifest  that  273  inches 
would  be  added  to  the  height  of  the  column,  or,  in  other 
words,  that  by  heating  the  air  to  273^  C,  its  volume  would  be 
doubled. 

**In  this  experiment,  the  expanding  air  executes  work.  In 
lifting  the  piston  from  P  to  A  it  overcomes  the  downward 
pressure  of  the  atmosphere  which  amounts  to  15  lbs,  and  also 
the  weight  of  the  piston,  which  is  2  lbs.  i  oz  The  work  done 
by  the  air  is  therefore  equivalent  to  raising  a  weight  of  17 
lbs.  I  oz.,  or  273  ounces,  to  a  height  of  273  inches.  The  same 
amount  of  work  could  be  accomplished  if  the  atmosphere 
above  P  were  entirely  abolished,  a  frictionless  piston  weigh- 
ing 17  lbs.  I  oz.    being  placed  at  P. 

"Let  us  now  alter  our  mode  of  experiment,  and  instead  of 
allowing  the  air  to  expand,  let  us  oppose  its  expansion  bv 
augmenting  the  pressure  upon  it.    In  other  word*,  let  us  keep 
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its  volume  constant  while  it  is  being  heated  Suppose,  as  be- 
fore»  the  initial  temperature  of  the  gas  to  be  o^  C.,  the  pres- 
sure upon  it,  including  the  weight  of  the  piston  P,  being. as 
formerly  273  ounces.  Let  us  warm  the  gas  from  o^  C  to  i^ 
C;  what  weight  must  we  add  at  P  in  order  to  keep  its  volume 
constant?  Exactly  one  ounce.  But  we  have  supposed  the 
gas,  at  the  commencement,  to  be  under  a  pressure  of  273 
ounces,  and  the  pressure  it  sustains  is  the  measure  of  its  elastic 
force;  hence,  by  being  heated  one  degree,  the  elastic  force  of 
the  gas  has  augmented  by  1-273  of  what  it  was  at  o^  If  we 
warm  it  2^,  two  ounces  must  be  added  to  keep  its  volume 
constant;  if  3^,  three  ounces  must  be  added.  And  if  we  raise 
its  temperature  273^,  we  shall  have  to  add  273  ounces,  or,  in 
other  words,  we  must  double  the  original  pressure  to  keep 
the  volume  constant 

"It  is  simply  for  the  sake  of  clearness,  and  to  avoid  frac- 
tions, diat  I  have  supposed  the  air  to  be  under  the  original 
pressure  of  273  ounces.  For  as  long  as  the  air  behaves  as  a 
sensibly  perfect  gas,  no  matter  what  the  pressure  may  be,  the 
addition  of  i^  C,  to  its  temperature  produces  an  augmenta- 
tion of  1-273  of  .the  elastic  force  which  the  air  possesses  at  o^ 
C,  while  by  raidng  its  temperature  273^  without  expansion, 
its  elastic  force  is  doubled.  Let  us  now  compare  this  experi- 
ment with  the  last  one.  There  we  heated  a  certain  amount 
of  gas  from  o^  to  273**  C,  and  doubled  its  volume  by  so  do- 
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ing,  the  double  volume  being  attained  by  lifting  a  weight  of 
273  ounces  through  a  height  of  273  inches.  Here  we  heat 
the  same  amount  of  gas  from  0^  to  273^,  but  we  do  not  permit 
it  to  lift  any  weight  The  quantity  of  matter  heated  in  both 
cases  is  the  same;  the  temperature  to  which  it  is  heated  is  the 
same ;  but  are  the  absolute  quantities  of  heat  imparted  in  both 
cases  the  same?  By  no  means.  Supposing  that  to  rabe  the 
temperature  of  the  air,  whose  volume  is  kept  constant,  273*^. 
the  heat  of  10  grains  of  burning  wax  is  necessary;  then  to 
raise  the  temperature  of  the  air,  whose  pressure  is  kept  con- 
stant, an  equal  number  of  degrees,  would  require  the  con- 
sun^rtion  of  I4ji  grains  of  the  same  combustible  matter,  and 
the  l:cat  of  the  additional  454  grains  of  wax  is  entirely  con- 


sumed in  lifting  the  weight    .    .    Using  accurate  nuuibers, 
the  quantity  of  heat  applied  when  the  pressure  is  constant,  is.  to 
the  quantity  applied  when  the  volume  is  constant,  as 
I  .  421  :  I. 

"The  quantity  of  work  here  executed  and  the  quantity  of 
heat  expended  are  both  perfectly  definite;  hence  the  possibil- 
ity of  comparing  them  together,  and  of  expressing  the  one  in 
terms  of  the  other. 

"Let  C  (Fig.  2),  be  a  cylindrical  vessel  with  a  base  one 
square  foot  in  area.  Let  P  P  mark  the  upper  surface  of  a 
cubic  foot  of  air  at  a  temperature  of  o^  C.  or  32*^  Fahr.  'nie 
height  A  P  will  then  be  one  foot  Let  the  air  be  heated  till 
its  volume  is  doubled.  To  effect  this  it  must,  as  before  ex-  • 
plained,  be  raised  273^  C,  or  490^  F.  in  temperature,  and 
when  expanded  its  upper  surface  will  stand  P'  P'  one 
foot  above  its  initial  position.  But  in  rising  from  P  P  to  P' 
P'  it  has  forced  back  the  atmosphere,  which  exerts  a  pressure 
of  IS  lbs.  on  every  square  inch  of  its  upper  surface,  the 
area  of  which  is  144  square  inches.  In  other  words,  it  has 
lifted  a  weight  of  144  x  15  =  2,160  lbs.  to  a  height  of  one  foot 

"The  usual  way  of  expressing  numerically  a  definite  quan- 
tity of  heat  is  to  state  the  number  of  pounds  of  water  which  it 
could  raise  i?  in  temperature.  The  *unit  of  heat'  is  the  quan- 
tity which  would  raise  i  lb.  of  water  i^.  My  aim  now  is  to 
express  in  such  units  the  quantity  of  heat  applied  in  the  fore- 
going experiment  to  the  performance  of  work.  Comparing 
equal  weights  of  air  and  water,  the  quantity  of  heat  required 
to  raise  the  temperature  of  the  former  one  degree  would  raise 
that  of  the  latter  a  little  less  than  a  quarter  of  a  degree.  Em- 
ploying the  old  phraseology,  the  'capacity*  of  water  for  heat 
being  i,  the  capacity  of  air  would  be  a  little  less  than  ^. 
Strictly  speaking,  it  would  be  0.24.  Now  the  weight  of  our 
cubic  foot  of  air  is  1.29  oz.;  hence  the  quantity  of  heat  required 
to  raise  1.29  oz.  of  air  490^Fahr.  would  raise  a  little  less  than 
one-fourth  of  that  weight  of  water  490**.  The  exact  quantity 
of  water  equivalent  to  our  1.29  oz.  of  air  is  1.29x0.24  = 
0.31  oz. 

"But  0.31  oz.  of  water,  heated  to  490®  is  equivalent  to  152 
ozs.  or  954  lbs.  heated  18.  Thus  the  heat  imparted  to  our 
cubic  foot  of  air,  in  order  to  double  its  volume,  and  enable 
it  to  lift  a  weight  of  2,160  lbs.  one  foot  high,  would  be  com- 
petent to  raise  9^  lbs.  of  water  one  degree  in  temperature. 

"The  air  has  here^been  heated  under  the  constant  pressure 
of  the  atmosphere,  and  we  have  learned  that  the  quantity 
of  heat  expended  on  air  under  constant  pressure  is  to  that  ex- 
pended on  the  same  air  at  constant  volume  as  1.421  :  i; 
hence  we  have  the  statement: 

1. 421  :  I  =  9.5  lbs.  :  d.y  lbs., 
which  shows  that  the  quantity  of  heat  necessary  to  augment 
the  temperature  of  our  cubic  foot  of  air,  at  constant  volume, 
490%  would  raise  the  temperature  of  6.7  lbs.  of  water  i^  F. 

"Deducting  6.7  lbs.  from  9.5  lbs.,  we  find  that  the  exces? 
of  heat  imparted  to  the  air,  in  the  case  where  it  is  permitted 
to  expand,  is  competent  to  raise  2.8  lbs.  of  water  i®  in  tem- 
perature. 

"As  explained  already,  this  excess  is  employed  to  lift  a 
Nveight  of  2,160  lbs.  one  foot  high.  Dividing  2,160  by  2.8,  we 
find  that  a  quantity  of  heat  sufficient  to  raise  i  lb.  of  water  1^ 
Fahr.  in  temperatuie,  is  competent  to  raise  a  weight  of  771.J 
lbs.  a  foot  high.  If  the  centigrade  scale  be  used  the  equiva- 
lent is  1390  foot-pounds." 

A  gas  in  expanding  from  a  higher  to  a  lower  pressure  with- 
out doing  work,  remains  unaltered  in  temperature.  To  illus- 
trate this  (  Fig.  3)  let  us  take  a  chamber  A  and  a  chamber 


10 


THE   HORSELESS   AGE. 


VOU  4,  No.  I,  Ap 


B,  each  side  of  the  piston-head  C;  the  chamber  A  being  filled 
with  gas  under  pressure,  while  the  space  C  is  a  vacuum.  Now 
let  us  conceive  the  piston-head  C  to  be  instantly  annihilated, 
instead  of  being  forced  forward  by  the  pressure  of  the  gas  in 
A;  the  gas  in  A  would  rush  in  with  great  velocity  to  fill  the 
vacuum  C,  each  molecule  serving  to  accelerate  the  velocity  of 
all  the  other  molecules  ahead  of  it,  and  losing  in  heat  the  ex* 
act  equivalent  of  the  work  done;  the  body  of  gas  impacting 
on  the  forward  end  of  the  chamber  C,  and  the  molecules  im- 
pacting upon  one  another,  would  develop  heat  exactly  equal 
to  that  absorbed  in  expanding  the  gas,  the  rear  portion  of 
the  body  of  gas  being  slightly  cooled,  and  the  forward  portion 
slightly  heated,  the  loss  of  heat  at  the  one  end  exactly  balanc- 
ing the  gain  in  heat  at  the  other;  but  the  heat  would  be  quick- 
ly diffused  throughout  the  whole  body  of  gas,  restoring  it  to 
the  original  temperature. 

The  efficiency  of  an  engine  may  be  measured  by  the  ratio 
of  the  heat  converted  into  work  to  the  whole  amount  of  heat 
in  the  motor  fluid  entering  the  engine.  If  we  make  no  ac- 
count of  loss  of  heat  by  radiation  through  the  walls  of  the 
apparatus,  the  total  heat  of  the  motor  fluid  entering  the  en- 
gine, less  the  total  heat  of  the  same  in  the  exhaust,  will 
represent  the  amount  of  heat  converted  into  work. 

To  understand  how  heat  is  converted  into  work,  or  is  ab- 
stracted from  a  gas  in  forcing  along  the  piston  of  an  engine, 
let  us  consider  the  fact  that  the  heat  converted  into  momen- 
tum of  the  engine  piston  is  not  as  with  a  gas,  simply  pro* 
pelling  itself  (Fig.  3),  given  back  again  to  the  gas  upon 
reaching  the  limit  of  the  stroke. 

When  compressed  air  is  expanded  to  do  work,  if  we  do  not 
take  into  account  the  absorption  of  heat  by  the  walls  of  its 
container  and  the  surrounding  air,  the  heat  converted  is  ab- 
stracted from  the  expanding  air  itself,  which  results  in  great 
lowering  of  its  temperature  and  its  efficiency.  If  external 
heat  be  applied  and  the  temperature  of  the  air  raised  to  500 
degrees  Fahr.  on  its  emission  from  the  reservoir,  and  before 
expanding,  the  theoretical  work  which  one  pound  of  air 
would  be  capable  of  doing  from  an  initial  pressure  of  about 
ninety  atmospheres  is  129,798  foot-pounds,  as  against  more 
than  200,000  foot-pounds  of  work  which  one  pound  of  steam 
would  be  capable  of  doing  at  the  same  temperature  and  ex- 
panding from  a  pressure  only  about  half  as  great. 

With  respect  to  liquids  which  give  a  high  vapor  tension  at 
normal  temperatures,  the  fact  must  be  taken  into  account  that 
a  liquid  of  such  character,  although  it  may  require  a  strong 
container  to  hold  it  in  a  liquid  state  (examples  of  which 
liquids  are  carbonic  acid,  liquid  ammonia  and  liquid  air), 
does  not  evidence,  from  the  fact  of  its  high  pressure,  corre- 
sponding capacity  for  doing  work. 

If  we  take  carbon  di-oxide  as  an  example  and  eliminate  the 
small  quantity  of  heat  absorbed  from  the  atmosphere,  then 
such  a  fluid  is  capable  of  doing  no  more  work  than  is  represent- 
ed by  heat  which  may  be  extracted  from  the  liquid  body 
to  supply  the  heat  of  its  evaporation  and  the  tension  of  its 
gas,  which  may  be  utilized  in  an  engine.  It  is  for  this  rea- 
son that  there  have  been  so  many  disappointments  in  working 
with  carbon  di-oxide,  the  abstraction  of  heat  going  on  simply 
long  enough  to  freeze  the  remaining  liquid.  If  external  heat 
be  applied  to  supply  the  latent  heat  of  carbon  di-oxide,  and  to 
superheat  the  gas  before  entering  the  engine,  then  the  effi- 
ciency of  this  fluid,  if  compared  weight  for  weight  with  other 
fluids,  will  vary  with  its  increasing  volume  from  a  liquid  to 
a  gas,  under  a  given  temperature.  Now,  as  carbon  di-oxide 
gas,  volume  for  volume,  is  considerably  heavier  than  steam. 


at  the  same  temperature  and  pressure,  while  the  liquid  has  a 
specific  gravity  slightly  less  than  water,  the  inference  is  forced 
upon  us  that  a  pound  of  this  liquid  is  not  capable  of  doing 
as  many  foot-pounds  of  work  as  a  pound  of  water  even 
though  the  carbonic  acid  be  admitted  to  the  engine  under 
an  initial  pressure  of  750  lbs.  to  the  square  inch,  and  allowed 
full  expansion. 

This  a  priori  conclusion  appears  to  be  borne  out  by  the  fol- 
lowing calculations: 

Let  us.  for  argument's  sake,  imagine  one  pound  of  carbonic 
acid  to  be  evaporated  and  utilized  to  do  work  in  tl      *  '*'^'"- 
ing  manner:    The  vapor  tension  above  the  liquid 
is  about  767  lbs.  to  the  square  inch.    Let  us  allow  the 
be  evaporated  at  this  temperature,  supplying  just  he: 
to  the  reservoir  to  furnish  the  latent  heat  of  evapon 
then  superheat  the  free  gas  to  a  temperature  of  50 
passing  it  through  a  coil,  while  maintaining  it  at  th 
pressure.     Let  us  now  imagine  that  the  gas,  while 
ing  to  do  work  be  supplied  with  external  heat  to  co 
for  that  converted  into  work  and  also  let  us  give  th 
benefit  of  full  expansion  down  to  atmospheric  pres 
we  shall  still  find  that  it  will  take  more  than  twelv 
of  the  liquid  to  develop  one  horse  power  hour.     Tl 
mination  may  be  arrived  at  as  follows,  based  on  the 
pressure  during  isothennal  expansion: 

Volume  I  lb.  at  initial  pressure,  .3026  cu.  ft. 

Volume  I  lb.  at  final  pressure,  15.8  cu.  ft. 

R.  (Ratio  of  expansion)  is  52.2,  Hyp. Log.  =  3.954 
•    (I  -f  Hyp.Log.  R) 

Pm.  (Average  pressure)  :=  P =  7 

R. 

72.729  lbs  (Pm.)  X  144  (sq.  ins.)  =  10,472.976  lbs.  p 

10472.976  X  L.  (length  of  stroke)  15.5  ft.  =  162.33 
in  I  lb.  of  CO,. 

33,000  X  60  =  1,980,000  ft.  lbs.  minutes  in  i  H.P.  hour. 

1,980,000  divided  by  162,331  =  12.19  Ibs^  of  COs  needed  per 
I  H.P.  hour. 

PRIMARY  DATA  EMPLOYED  IN  THE  CALCULA- 
TIONS. 

Sp  Gr.  Liquid  CO2  32°  F.  =9470  Roscoe  &  Schorlemmer, 
1895,  Vol.  I,  p.  720. 

Sp.  Gr.  Liquid  NH,  32°  F.  =.6234  Roscoe  &  Schorlemmer. 
1895.  Vol.  I.    p.  458. 

Air  at  atm.  p.  32**  F.  =  1-773,  Roscoe  &  Schorlemmer,  1895. 
Vol.  I.  p.  527. 

Pressure  Liquid  CO,  at  32^  F.  =  35.4  atm.  Watts  Diet. 
(Them.  Vol  i,  1888,  p.  691. 

Pressure  Liquid  NHs  at  32°  F.  =  4.188  atm.  (3183.34  m.m) 
Ibid.     Vol.  I,  1888,  p.  197. 

Latent  Heat  Liquid  CO2  atm.  pr.  =  298,  Haswell's  Mechan- 
ics' &  Engineers*  Pocket  Bookk.  1884,  P-  500. 

Latent  Heat  Liquid  NHa  atm.  pr.  =  860,  Haswell's  Mechan- 
ics' &  Engineers'  Pocket  Book,  1884.  p.  500. 

Sp.  Gr.  AW  at  1314.7  lbs.  =  .1157  Calculated  from  Boyle's 
Law. 

Pressiire  Air  at  1314.7  ibs.  =  89.439  atms. 

Weight  of  I  cu.  ft.  Liquid  CO2  =  59.1875  lbs.  at  32°  F. 

Weight  of  I  cu.  ft  Liquid  NH3  =:  38.0625  lbs.  at  32*  F. 

Weight  of  T  cu.  ft.  of  Air  =  7.23125  lbs.  at  (89.435  atms.)  at 
32°  F. 

Sp.  Gr.  Liquid  CO2  59"  F.  =;;:  .88  Calculated  from  Roscoe  & 
Schorlemmer,  Vol.   i.  p.  720. 

Sp.  Gr.  Liquid  NH»  60°  F.  —  .6043  Calculated  from  Roscoe 
&  Schorlemmer,  Vol.  i.  p.  458. 
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Sp.  Gr.  Air  59'  F.  =  .1097  at  13 14.7  lbs.  pressure,  calculated 
from  Boyle's  Law  and  Law  of  Charles  and  Gay-Lussac. 

Pressure  Liquid  COa  F.  =  52.2  atm.  Watts  Diet.  Chem. 
Vol.  I.  x888»  p.  691. 

Pressure  Liquid  NH»  60*  F.  =  6.9  atm.  Roscoe  &  Schor- 
lemmer.  Vol  i,  p.  458. 

Wdght  of  I  cu.  ft  Liquid  CO.  at  59°  F.=r  55  lbs. 

Weight  of  I  cu.  ft.  Liquid  NH.  at  60**  F.  =  377687s  lbs. 

Weight  of  I  cu.  ft.  of  Air  at  59**  F.  =  6.8565  lbs.  (89.435 
atms.) 

F  SPECIFIC    HEATS    BY  WEIGHT. 
Y— I 


S 


183.45. 


^t-jaAPHiaiEBOJS.  Y. 

i-^-5?KK     '^^^  Constant  Pressure ...  .2377. 

ate  UBU  w  y»^      ^.^  ConsUnt  Volume 1688  .29 

^  NH«  Constant  Pressure..  .5080. 

TI     I         NHs  Constant  Volume..  .3911  .2301  392.176. 
T  30»  Constant  Pressure..  .2164. 

fchfcuKcPwsce  :r  TO.  Constant  Volume 1714  .2079  167.0608. 

ygiffCaEiV'isK  w  li  i*-^         Steam  Constant  Pressure  .4750- 

p ;Y.I_T  .team  Constant  Volume..  .3700  .221    366.7. 

"*      7T'T'  )R  CALCULATING  WORK  BASED  OX 

lii  SPECIFIC    HEATS. 

y  one  pound  of  gas  expanded  adiabatically  may 

,f ,        '  he  formula 

f     ""t  W.  =  K.  (T— T) 

BaiJsffiQ'-iCJX^^iis^cDesai  specific  heat  of  a  gas  at  constant  pressure  ex- 
!1j1±:;si:.  i3iciips.*ati»i  pounds,  T  the  absolute  temperature  before 
jjijjj.  .   T   the   final   temperature   after   expanding. 

)e  461"  +  400"  (when  that  temperature  is  em- 
F.,  and  T'  may  be  found  according  to  the 
formula, 

(P|  Y—  I  _T 
P     "T^        Ti 

P 
^herc —  is  the  ratio  of  the  initial  and  final  pressures  and 
P^ 
Y  the  ratio  between  the  specific  heats  at  constant  pressure 
and  constant  volumes.     These  formulas   are  obtained  from 
Clarke's    Manual  of  Rules,  Tables  and  Data,  1894,  from  the 
article  on  "Work  of  Dry  Air  or  other  Gas  Compressed  or 
Expanded,"  pages  989,  901,  904,  etc. 
The  values  K  and  Y  —  i  are  given  for  each  gas  in  the  pre- 
Y 
ceding  Table,  and  have  been  calculated  from  the  specific  heats 
also  given  in  the  Table,  which  were  taken  from  Clarke's  Man- 
ual, page  363. 

CALCULATIONS  OF  WORK  BASED  ON  SPECIFIC 

HEATS. 
WORK   DONE   BY   ONE   POUND   AND    BY    ONE 
CUBIC  FOOT  (7.23  LBS.)  OF  AIR  AT  32"  F  HE.-\TED 
TO  400"  F.  AND  EXPANDED  FROM  89.435  ATMOS- 
PHERES TO  ONE  ATMOSPHERE. 

T  —  T  —  627.08  (Calculated.) 
183.45  (K)  X  627.08  (T-T')  =  115,037.826  (ft.  lbs.,  I  lb.  of 
Air.) 

7.23  (lbs.)  X  115,037.826  =  831.7^3  (ft.  lbs.)  I  cu.  ft.  of  Air. 
WORK  DONE  BY  ONE  POUND  AND  BY  ONE 
CUBIC  FOOT  (59.1875  LBS.)  OF  LIQUID  CARBONIC 
ACID  AT  32"  HEATED  TO  400°  F.  AND  EXPANDED 
FROM  35.4  ATMOSPHERES  TO  ONE  ATMOSPHERE. 
75.316.02  X  59.1875  (lbs.)  =  4.457.767  »t.  lbs.  in  i  cu.  ft. 
T  —  T  (Calculatted)  =  450.83. 


167.0608  (K)  X  450.83  (T  —  r)  =  75,316.02  (ft  lbs.  I  lb.  of 
CO^ 

75,316.02  X  59.187s  (lbs.)  =  4.457.767  ft  lbs.  in  i  cu.  ft 
Liquid  CO». 

WORK  DONE   BY   ONE   POUND   AND   BY   ONE 

CUBIC  FOOT  (38.9625  LBS.)  OF  LIQUID  AMMONIA 

AT  32**   F.   HEATED  TO  400**   F.  AND   EXPANDED 

FROM  4.188  ATMOSPHERES  TO  ONE  ATMOSPHERE. 

T  —  T*  (Calculated)  =  241.731. 

392.176  (K)  X  241.731  (T  —  T*)  =  94,801.096  ft  lbs.  in  i  lb. 
Liquid  NHt. 

94.801.096  X  38.9625  (lbs.)  =  3.693,688  ft  lbs.  in  i  cu  ft 
Liquid  NH«. 

WORK  DONE   BY  ONE   POUND   AND   BY   ONE 
CUBIC  FOOT  OF  WATER  AT  32*^  CONVERTED  INTO 
STEAM  AND  EXPANDED  FROM   16.8  ATMS.   (246.9 
LBS.  AND  400^  F.)  TO  ONE  ATMOSPHERE. 
T  —  T*  (Calculated)  =  39954. 

366.7  (K)  X  399.54  (T  —  T)  =  146,511.318  ft.  lbs.  in  I  lb. 
of  water. 

146,511.318  X  62.5  (lbs.)  =  9,156,957  ft.  lbs.  in  i  cu.  ft  of 
water. 

WORK  DONE  BY  ONE  POUND  AND  BY  ONE 
CUBIC  FOOT  OF  AIR  AT  59°  F.  HEATED  TO  500'  F. 
AND  EXPANDED  FROM  89435  ATMOSPHERES  TO 
ONE  ATMOSPHERE. 

T  —  T*  (Calculated)  =  699.91. 

185.45  (K)  X  699.91  (T  —  T)  =  129,798.3  ft  lbs.  in  i  lb. 
Air. 

129,798.3  X  6.856  (lbs.)  =  889,897  ft.  lbs.  in  i  cu.  ft  Air. 

WORK  DONE  BY  ONE  POUND  AND  BY  ONE 
CUBIC  FOOT  (55  LBS.)  OF  LIQUID  CARBONIC 
ACID,  AT  59'  F.  HEATED  TO  500'  F.  AND  EX- 
PANDED FROM  52.2  ATMOSPHERES  TO  ONE  AT- 
MOSPHERE. 

T  —  T'  (Calculated)  =  538.7. 

167.0608  (K)  X  538.7  (T  —  T')  =  89.995.65  ft.  lbs.  in  i  lb. 
CO,. 

89.995.65  X  55  (lbs.)  =  4,949,760.75  ft.  lbs.  in  i  cu.  ft  CO». 

WORK  DONE  BY  ONE  POUND  AND  BY  ONE 

CUBIC  FOOT  (37^77   LBS.)  pF  LIQUID  AMMONIA. 

AT  60'  F.  HEATED  TO  500^  F.  AND  EXPANDED 

FROM  6.9  ATMOSPHERES  TO  ONE  ATMOSPHERE. 

T  —  T  (Calculated)  =  344.825. 

392.176  (K)  X  344.825  (T  —  r)  =  135,232.089  ft  lbs.  in  I  lb. 
NH.. 

135,232.089  X  37-77  (lbs.)  =  5,107,716  ft  lbs.  in  j  cu.  ft. 
NH,. 

WORK  DONE  BY  ONE  POUND  AND  BY  ONE  CU- 
BIC FOOT  (62.5  LBS.)  OF  WATER  AT  59°  CONVERT- 
ED INTO  STEAM  AT  500**  F.  AND  EXPANDED  FROM 
45.94  ATMOSPHERES  TO  ONE  ATMOSPHERE. 
T  —  T  (Calculated)  =  548.54. 

366.7  (K)  X  548.54  (T  —  T)  =  201,149.618  ft  lbs.  in  i  lb. 
of  water. 

201,149.618X62.5  lbs.  =  12,571,851.1  ft  lbs.  in  i  cu.  ft  of 
water. 

WORK  DONE  BY  ONE  POUND  AND  BY  ONE 
CUBIC  FOOT  (37.77  POUNDS)  OF  LIQUID  AM- 
MONIA, AT  60**  F.  HEATED  TO  400^  F.  AND  EX- 
PANDED FROM  16.8  ATMOSPHERES  TO  ONE  AT- 
MOSPHERE. 

T  —  T  (Calculated)  =  4".  16. 

392.176  (K)  X  411.16  (T  —  T)  =  161,247.08  ft.  lbs.  in  i  lb. 
NH., 
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i6i^7-o8  X  37-77  (lbs.)  =  6,090,302  ft  lbs.  in  i  cu.  ft  NHi. 

WORK  DONE  BY  ONE  POUND   AND   BY  ONE 
CUBIC  FOOT  (37.77  LBS.)  OF  LIQUID  AMMONIA  AT 
6o*  F.  HEATED  TO  500**  F.  AND  EXPANDED  FROM 
45.54  ATMOSPHERES  TO  ONE  ATMOSPHERE. 
T  —  r  (Calculated)  =  562.66. 

392.176  (K)  X  562.66  (T  —  T)  =  220,661.75  ft.  lbs.  in  i  lb. 
NH.. 

220,661.75  X  37.77  (lbs.)  =  8,334,394.3  ft  lbs.  in  i  cu.  ft. 
NH.. 

WORK  DONE  BY  ONE  POUND  AND  BY  ONE 
CUBIC  FOOT  OF  STEAM  CALCULATED  FROM  THE 
AVERAGE  PRESSURE  OF  THE  STEAM  IN  ITS  EX- 
PANSION. 

This  pressure  is  found  by  dividing  i  +  the  hyperbolic 
logarithm  of  the  ratio  of  expansion  by  the  ratio  of  expansion, 
and  multiplying  by  the  initial  pressure. 

The  method  will  be  found  in  Clarke's  Manual,  p.  825;  Has- 
well's  Engineers'  Pockct-Book,  p.  710,  and  Haeder  &  Powles' 
Handbook  of  the  Steam  Engine  (1896),  p.  151,  and  other  sim- 
ilar works. 

STEAM  EXPANDED  FROM  246.9  LBS.  (400**  F.)  TO 
14.7  LBS. 

Volume  of  i  lb.  at  initial  pressure,  1.85  cu.  ft 

Volume  of  i  lb.  at  final  pressure  is  26.36  cu.  ft 

K.    (Ratio  of  expansion)  is  14,248  Hyp.  Log.  =  2.6566. 

Pm.    (Average  pressure)  =  P  (i  -}-  Hyp.  Log.  R.)  =  246.9 

R 

X  .2566  =  63.3545  lbs.  (Pm.) 
63.3545  lbs.  (Pm.)  X  144  (sq.  ins.)  =  9,123.05  lbs.  per  sq.  ft 
L.  (Length  of  stroke)  24.51  ft  X  9,123.05  =  223,605.95  ft. 

lbs.  in  one  pound  of  steam. 
223,605.95  +  62.5  (lbs.)  =  13.975,372  ft  lbs.  in  i  cu.  ft  of 

water. 

STEAM  EXPANDED  FROM  6753  LBS.  (500**  F.)  TO 

14.7  LBS. 
Volume  of  i  lb.  at  initial  pressure,  .714  cu.  ft 
Volume  of  i  lb.  at  final  pressure,  26.36  cu.  ft. 
K.  =  36.9189,  Hyp.  Log.  =  3.608675. 
Pm.  =  P.  (i  -f  Hyp.  Log.  R.)  =  .125  X  6753  =  84.125  lbs. 

r! 

84.4125  lbs.  (Pm.)  X  144  (sq.  ins.)  =  12,155.4  lbs.  per  sq.  ft 
12,155.4  +  25.646  ft  (L.)  =  311,737,388  ft  lbs.  in  I  lb.  of 
water. 

311,737,388  X  62.5  (lbs.)  =  19,483,586.75  ft.  lbs.  in  i  cu.  ft.  of 

water 

SUMMARY  OF  RESULTS. 

METHOD  BASED  ON  SPECIFIC  HEATS,  HEATING 
FROM  32**  F.  TO  400'*  F.  BEFORE  EXPANDING. 

Work  done  by  i  lb.  of  air  expanded  from 
89.435  atmfi 115,037.826  ft  lbs. 

Work  done  by  i  cu.  ft.  (7.231  lbs.)  of  air, 
expanded  from  89.435  atmospheres 831,723 

Work  done  by  i  lb.  of  carbonic  acid  gas, 
expanded  from  35.4  atms 75»3i6.02 

Work  done  by  i  cu.  ft  of  liquid  carbonic 
acid  (59.1875  lbs.)  expanded  from  35.4 
atms 4.457,769 

Work  done  by  i  lb.  of  ammonia  gas,  ex- 
panded from  4.188  atms 94,801.096 

Work  done  by  i  cu.  ft  ol  liquid  ammonia, 
(3C(.9625  lbs.)  expanded  from  4.188  atms  3,693,688.  " 

Work  done  by  i  lb.  of  steam  expanded 
from  16.8  atms 146,511.318     " 


Work  done  by  i  cu.  ft.  of  water  (62.5  lbs. 

steam)  expanded  from  16.8  atms 9,156,957  ft  lbs. 

METHOD  BASED  ON  SPECIFIC  HEATS,  HEATING 

FROM  59**  F.  TO  500^*  F.  BEFORE  EXPANDING. 
Work  done  by  i  lb.  of  air  expanded  from 

89.43  atms 129,798.3  ft.  lbs. 

Work  done  by  i  cu.  ft  of  air  (6.8565  lbs.) 

expanded  from  89.43  atms 889,897  " 

Work  done  by  i  lb.  of  carbonic  acid  gas, 

expanded  from  52.2  atms 89,995.65       " 

Work  done  by  i  cu.  ft  of  liquid  carbonic 

acid  (55  lbs.)  expanded  from  52.2  atms.  4,949,760.75      " 
Work  done  by  i  lb.  of  ammonia  gas  ex- 
panded from  6.9  atms 135,232.089     ** 

Work  done  by  i  cu.  ft  of  ammonia  gas 

(37.77  lbs.)  expanded  from  6.9  atms 5,107,716  " 

Work  done  by  i  lb.  of  steam  expanded 

from  45.94  atms 201,149.618     " 

Work  done  by  i  cu.  ft  of  water  (62.5  lbs.) 

expanded  from  45.94  atms 12,571,851.1         ** 

Work  done  by  one  pound  of  ammonia  gas, 

expanded  from  45.94  atmospheres 220,661.75       " 

Work  done  by  one  cubic  foot  of  liquid  am- 
monia, at  60*  (37.77  lbs.)  expanded  from 

45.94  atmospheres 8,334,394.3 

THEORETICAL  WORK  OF  STEAM  CALCULATED 
BY  METHOD  BASED  UPON  AVERAGE  PRES- 
SURE DURING  ADIABATIC  EXPANSION. 
Work  done  by  i  lb.  of  steam  expanded 

from  16.8  atms 223,605.95  ft  lb«. 

Work  done  by  i  cu.  ft  of  water  expanded 

from  16.8  atms 13,975,372  " 

Work  done  by  i  lb.  of  steam  expanded 

from  45.94  atms 311,737.388     " 

Work  done  by  i  cu.  ft  of  water  (62.5  lbs.) 

expanded  from  45.94  atms 19,483.586.75       " 

THEORETICAL  WORK  OF  CARBON  DI-OXIDE 
CALCULATED     BY    METHOD     BASED    UPON 
AVERAGE  PRESSURE  DURING  ISOTHERMAL 
EXPANSION. 
Work  done  by  i  lb.  of  carbonic  acid  gas 

expanded  from  767  lbs.  to  the  square 

inch  and  heating  to  500*  before  expand- 
ing        162,331      ft  lbs 

Number  of  lbs.  of  carbonic    acid    per 

horse-power  hour  expanded  under  above 

conditions 12.19  lbs. 

The  writer  does  not  believe  that  the  ponderous  storage  bat- 
tery is  an  ideal  source  of  energy  for  the  propulsion  of  motor 
vehicles.  The  advantages  and  disadvantages  of  the  storage 
battery  vehicle  are  well  known  to  all  engineers  interested  in  the 
subject  of  horseless  carriages,  and  the  matter  will  not  need  dis- 
cussion here.  Neither  does  the  writer  believe  that  compressed 
air  oflFers  great  promise,  but  believes  that  the  most  fruitful 
field  for  work  will  prove  to  be  either  in  the  development  of 
interior  combustion  engines  or  engines  with  auxiliary  devices 
for  the  employment  of  steam  and  other  motor  fluids  expan- 
sively, and  which  may  be  carried  in  a  liquid,  and  itherefore, 
condensed  state,  with  minimum  of  weight  and  space  of  con- 
tainer. 

The  writer  is  informed  that  the  Westinghouse  Company 
have  produced  a  gas  engine  which  is  capable  of  developing  a 
horse-power  hour  for  each  half  pint  of  gasolene  consumed. 
This  is,  indeed,  a  very  high  efficiency.    It  is  claimed  for  the 
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Diesel  Rational  Heat  Motor  that  about  thirty-four  per  cent. 
of  Uie  combustion  value  of  the  fjiel  is  converted  into  work. 
Something  like  this  for  motor  vehicles,  and  with  the  usual  dis- 
advantages eliminated,  is  what  is  needed. 

The  Industrial  Investment  and  Development  Company,  of 
H23  Broadway,  New  York  City,  have  produced  an  excellent 
engine  for  the  use  of  carbon  di-oxide,  the  gas  being  admitted 
to  the  engine  under  the  pressure  representing  the  full  vapor 
tension  of  the  liquid  under  normal  tempeiatures,  the  gas  being 
heated  to  a  high  temperature  before  being  admitted  to  the  en- 
gine, wherein  it  is  given  full  expansion  at  a  single  stroke  in 
each  of  its  several  cylinders.  Although  the  claims  made  by 
the  company  are  not  borne  out  by  the  calculations  of  the 
writer,  here  presented,  still,  in  justice  to  that  company,  the 
writer  presents  the  following  letter  received  from  Mr.  Hoorn- 
beek,  the  president  of  the  company,  setting  forth  exactly  what 
they  do  claim  as  based  upon  actual  experiment  If  these  re- 
sults can  be  attained,  then  we  shall  need  some  new  data  for  our 
text  books  upon  which  to  base  our  calculations.  If  such  a 
result  can  be  secured,  it  is  certainly  revolutionary: 

Office  of  Industrial  Investment  and  Development  Co., 
1 123  Broadway,  New  York  City, 

New  York,  March  i6th,  1899. 
Mr.  Hudson  Maxim, 

No.  219  West  34th  St., 
New  Yofk  City. 
Dear  Sir:    I  have  the  honor  to  acknowledge  the  receipt 
of  your   inquiry   concerning   the   White   Carbon   Di-Oxide 
Wagon  Motor,  and  I  will  endeavor  to  answer  your  questions 
categorically. 

ist  Our  truck  motor  develops  35  brake  H.  P.,  and  weighs 
(fj  pounds.  The  appliances  and  apparatus  for  holding  OOi 
sufficient  for  ten  hours*  full  work  will  add  200  lbs.  to  the 
weight. 

2nd.  Our  smallest  wagon  motor  develops  15  brake  H.  P., 
and  weighs  41  pounds,  the  additional  appliances  for  holding 
gas  sufficient  for  50  hours'  work  under  average  conditions  will 
weigh  sixty  pounds. 

3rd.    Our  motors  develop  one  horse-power  per  hour  with 
less  than  three  pounds  of  gas. 
Our  data  is  the  result  of  actual  experiment. 
Very  respectfully, 

Lode.  Hoornbeek, 

President. 

The  writer  is  informed  by  Mr.  Henry  House,  of  Bridgeport, 
Conn.,  that  he  has  produced  a  steam  engine  for  motor  vehi- 
cles, with  attendant  devices,  whereby  perfect  control  is  had  of 
the  vehicle,  the  fire  also  being  automatically  controlled.  Ker- 
osene is  used  for  fuel.  The  writer  does  not  understand  that  he 
has,  as  yet,  perfected  a  condenser  for  the  re-condensation  of 
the  steam,  and  the  weight  of  the  boiler  and  engine  is  not  at 
hand  at  this  writing. 

Exhaustive  experiments  have  been  made  at  the  Cornell 
University  with  high  pressure  steam,  which  appears  to  ar- 
gue promising  possibilities,  and  the  writer  will  quote  from  a 
paper  by  R.  H.  Thurston,  presented  at  the  New  York  meet- 
ing of  the  American  Society  of  Mechanical  Engineers,  De- 
cember, 1896: 

"Summarizing  the  case,  we  may  state  the  following  as  our 
conclusions  from  what  has  preceded  relating  to  the  'prom- 
ise and  potency  of  high-pressure  steam'  within  the  limits 
here  examined: 

"(i).  With  equally  excellent  design,  construction,  and 
management,  we  may  expect    the    efficiency  of    the    steam 


engine,  with  increasing  pressures,  to  increase  nearly  as  the 
logarithm  of  the  boiler  pressure. 

"(2).  We  may  hope  to  secure,  at  the  highest  pressures 
yet  proposed,  substantially  as  close  an  approximation  to  the 
efficiency  of  the  ideal  engine  as  those  pressures  which  now 
give  our  best  records,  probably  seventy  per  cent  of  the 
efficiency  of  the  cycle  adopted,  considered  as  an  ideal,  ther- 
modynamic cycle. 

"(3).  That  gain  in  economy,  by  increasing  pressures  sim- 
ply, must  be  expected  to  be  slow  and  to  steadily  decrease  in 
rate  of  gain  as  pressures  rise,  making  the  practicable  com- 
mercial limit  a  pressure  comparatively  low. 

"(4).  That  assuming  1,000  pounds  pressure  safely  and 
readily  attainable,  we  cannot  expect  to  reduce  the  demand 
for  heat  and  steam  below  6,000  B.  T.  U.  per  I.  H.  P.  per 
hour,  and  about  6  pounds  of  steam;  the  probable  figures 
being  at  least  20  per  cent,  higher. 

"(5)-  At  500  pounds  pressure,  a  steam  consumption  of 
10  pounds  and  less  has  been  attained  under  circum- 
stances indicating  that  on  a  large  scale  the  steam  engine 
should,  under  similar  thermal  conditions,  reduce  this  figure 
very  considerably. 

"(6).  The  direction  in  which  to  seek  for  gain  is  the  re- 
duction of  internal  wastes  and  the  production  of  a  super- 
heated steam  engine." 

By  the  use  of  very  high  pressure  steam  for  the  propul- 
sion of  motor  vehicles,  the  weight  of  engine  and  boiler  may 
be  reduced  to  a  minimum;  and  as  devices  have  already  been 
worked  out  for  successfully  controlling  steam  carriages, 
and  for  the  automatic  regulation  of  the  fire,  the  chief  prob- 
lem at  present  appears  to  be  the  re-condensation  of  the 
steam,  the  boiler  necessarily  consisting  of  small  tubes.  Re- 
condensation  appears  to  be  indispensable  in  order  to  pro- 
vide for  the  use  of  pure  water,  preventing  incrustation  and 
clogging  up  of  the  boiler  and  burning  out  of  the  tubes. 

An  atmospheric  condenser,  which,  to  be  efficient  must  pre- 
sent a  very  large  surface  to  the  air,  has  many  disadvantages. 
A  water  condenser  has  been  proposed  and  experimented 
with,  to  some  extent,  and  with  success. 

As  with  a  motor  vehicle,  it  is  not  so  much  a  question  of 
economy  of  fuel  consumption  for  the  Supply  of  steam,  as  it 
is  to  take  care  of  the  exhaust  steam;  the  fuel  expense  in  any 
event  being  very  low,  some  of  the  efficiency  of  the  engine 
may  be  sacrificed  for  convenience  and  efficiency  of  conden- 
sation. Therefore,  by  admitting  the  ebchaust  to  a  condenser 
under  a  sufficient  back  pressure  to  c^use  the  temperature 
of  steam  in  the  exhaust  to  be  somewNftt  above  that  of  boil- 
ing water,  the  steam  may  be  eflFectuAfly  condensed  by  im- 
parting its  latent  heat  of  Hquefaction^o  water  to  evaporate 
the  same  under  atmospheric  pressure  in  a  water  reservoir 
surrounding  the  condenser  tubes.  The  escaping  steam  be- 
ing gently  and  steadily  given  off  from  the  boiling  water, 
may  be  passed  into  the  products  of  combustion  of  the  fuel 
to  become  heated  and  absorbed  and  thereby  made  invisible. 
Of  course,  in  this  event,  it  will  be  necessary  to  carry  a  sup- 
ply of  water  for  the  purpose  of  condensation  in  excess  of 
the  weight  of  water  which  would  be  required  with  an  atmos- 
pheric condenser;  yet,  on  the  other  hand,  the  water  conden- 
ser, on  account  of  its  smaller  size,  will  Of  itself  weigh  much 
less  than  an  atmospheric  condenser  of  equal  efficiency,  and 
will  offset,  in  a  measure,  the  extra  weight  of  water. 

It  is  obvious  that  for  the  purpose  of  condensation  water 
may  be  used  without  regard  to  purity  or  hardness,  and 
which  may  therefore  be  picked  up  anywhere  on  the  road, 
pure  water  being  used  in  the  boiler. 
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riotor  Vehicle  Griefs. 


Bt  Charles  £.  Duryea. 


The  path  af  the  pioneer  is  not  paved  with  roses,  and  the 
motor  vehicle  path  has  generally  proved  to  be  not  paved 
at  all.  These  remarks  apply  with  much  truth  to  both  the 
moitor  vehicle  maker  and  the  motor  vehicle  user.  When  the 
writer  first  contemplated  the  application  of  the  gasolene  en- 
gine for  vehicle  service,  more  than  a  dozen  years  ago,  a 
most  potent  obstacle  was  lack  of  public  interest.  Trolley 
cars  were  then  curiosities,  and  to  advocate  replacing  the 
horses  with  a  mechanical  motor  marked  one  as  an  imbecile, 
whose  views  were  so  far  against  the  vested  rights  of  horse 
owners  as  to  be  almost  criminal.  The  horse  had  been 
man's  companion  for  so  many  years  that  civilization  could 
not  be  thought  of  without  him  and  our  conceptkon  of  the 
motor  vehicle  was  so  inadequate  that  supplanting  the  horse 
was  not  thought  of.  The  only  visible  market  was  to  be 
found  among  people  too  poor  to  main^in  a  stable.  To 
meet  this  market  a  very  cheap  vehicle  was  required,  and  the 
outlook  certainly  was  not  inviiting.  The  problem,  however, 
was  fascinating^  and  cheap,  simple  motors  applied  to  ready 
made  buggies  were  designed  and  built.  Experience  with 
them  gave  us  new  vision,  and  we  began  to  realize  that  the 
motor  vehicle  surpassed  the  horse.  This  enlarged  our  pos- 
sible market  and  permitted  us  to  attempt  to  build  a  better 
vehicle.  The  result  was,  that  by  1895  we  had  turned  out  a 
vehicle  superior  to  the  horse  in  many  respects,  as  was 
proven  by  the  Chicago  Times-Herald  race  that  fall. 

The  next  obstacle  was  Jack  of  financial  interest.  Al- 
though we  had  perfected  the  mechanical  part  so  that  we 
could  travel  farther  and  faster  than  a  horse,  and  with  a 
pleasure  and  comfort  unapproached  before;  and  although 
inquiries  and  orders  were  in  sight,  we  could  not  interest 
capital  necessary  to  put  vehicles  on  the  market.  Successful 
business  men,  shrewd  and  sound  in  matters  regarding  their 
own  affairs,  failed  to  see  anything  in  our  invention,  in  spite 
of  lUie  fact  that  large  enterprises  were  being  built  up  abroad 
along  similar  lines.  Others  with  more  foresight,  agreed 
wkh  us  as  to  the  future  of  the  business,  but  lacking  our  ex- 
perience, proceeded  to  invest  years  of  time  and  thousands  of 
dollars  to  secure  what  we  would  have  sold  them  promptly, 
for  one  tenth  the  sum.  The  result  of  this  lack  of  interest 
among  the  public  generally,  the  moneyed  men  and  the 
press,  is  that  America  is  several  years  behind  the  position 
she  should  have  occupied  in  this  new  industry.  We  pride 
ourselves  on  our  Yankee  progressiveness,  but  the  history 
of  Ac  past  four  years  in  (the  motor  vehicle  industry  is  one 
feather  lost  from  our  cap. 

CHOICE  OF  MOTIVE  POWER. 

To  come  to  more  specific  causes  of  grief,  the  motor  may 
be  first  chosen.  Of  the  many  mechanical  prime  motors 
in  use,  none  seemed  wholly  adapted  to  vehicle  service  and 
but  one  seemed  capable  of  being  sufficiently  improved  to 
meet  the  requirements.  Steam  engines,  the  best  known, 
were  inseparable  from  the  boiler  and  accompanying  trouble- 
some and  complicated  fittings.  Electrical  motors,  ideally 
simple.  Were  tied  to  a  heavy,  unreliable  and  inefficient  bat- 
tery; a  veritable  millstone  about  the  neck  of  a  good  thing, 
as  Ihe  boiler  was  to  a  steam  engine.  The  gasolene  engine  alone 
seemed  fi«e  from  these  Hmiting  features.     It  could  be  as 


light  as  a  steam  engine  or  an  electric  motor,  and  was  not 
tied  to  either  battery  or  boiler.  It  was,  however,  not  perfect 
for  vehicle  use,  and  many  difficulties  presented  themselves 
in  its  adoption.  It  had  to  be  simplified,  lightened  and  ren- 
dered capable  of  giving  various  speeds  at  will.  First,  as  a 
single  cylinder  for  simplicity's  sake,  it  g^ve  too  much  vibra- 
tion, which  was  remedied  by  making  it  double  and  after- 
wards treble.  Although  it  could  be  built  reversible,  it  was 
not  practically  so,  and  reversing  gears  were  used  instead. 
Primarily  a  gas  engine,  it  had  to  be  redesigned  to  adapt 
it  to  liquid  fuel  without  a  carburetor.  To  effect  this  result 
many  experiments  with  feeding  devices  were  made,  and 
many  pf  the  troubles  with  this  type  of  motor  are  to  be  found 
in  the  feeding  device.  Each  type,  under  our  experience,  has 
developed,  and  we  have  been  enabled  to  meet  the  conditions 
more  perfectly,  until  we  have  to-day  a  feeding  device  capable 
of  supplying  a  motor  with  a  satisfactory  mixture  at  speeds 
ranging  from  100  to  i,200jin  temperatures  varying  from  25 
below  ito  100  above,  and  over  all  sorts  and  conditions  <A  road 
surfaces. 


It  is  n«it  sufficient,  however,  to  have  a  suitable  mixture. 
We  must  have  a  suitable  means  of  firing  it,  and  at  once,  under 
the  varying  conditions  of  the  motor  vehicle,  the  ignition  prob- 
lem becomes  what  is  probably  the  most  potent  source  of 
grief.  Batteries  without  number,  each  well  recommended, 
were  tried.  Sparking  coils  of  all  kinds  and  sizes  kept  com- 
pany therewith,  while  sparking  d>namos  brought  up  the  end 
of  the  list.  The  devices  that  would  fire  at  moderate  speeds 
would  not  fire  at  slow  speeds,  and  a  spark  producer  having 
sufficient  capacity  at  slow  speeds  would  be  utterly  inade- 
quate at  fast  ones.  Hot  tubes  and  slide  valves  gave  way  to 
electric  ignition,  but  even  this  is  open  to  improvement.  Elec- 
tricity is  a  gi)od  servant  in  many  places,  but  as  an  ignition 
agent  it  is  not  infallible. 

A  small  light  motor,  boxed  in  to  conceal  it  from  sight  and 
hearing,  does  not  have  excellent  opportunities  for  heat  radia- 
tion, and  therefore  requires  more  attention  than  common.  In 
order  to  avoid  weight  but  little  water  is  carried,  and  but  small 
water  jackets  used.  Overheated  parts  were  of  common  oc- 
currence, and  can  only  be  avoided  by  most  careful  designing. 
If  a  pump  circulation  was  used,  the  pump  gave  trouble.  If 
much  piping  existed,  it  would  freeze  up  on  cold  days  on  short 
notice.  If  tanks  were  placed  outside  the  vehicle  they  were 
unsightly  and  liable  to  burn  innocent  fingers,  while  if  placed 
inside,  they  trespassed  on  valuable  space.  In  hot  weather 
much  steam  was  made,  and  in  cold  weather  the  little  made 
showed  very  plainly. 

TRANSMISSION. 

After  having  secured  a  fairly  satisfactory  motor,  equipped 
with  reliable  feed  and  the  best  ignition  systejn  amd  protected 
from  damage  by  overheating,  the  next  problem  wais  to  trans- 
mit its  power  to  the  vehicle.  Friction  devices  looked  very 
pretty,  but  wore  out  rapidly,  and  failed  utterly  when  wanted 
most.  Gears  were  costly,  heavy  and  noisy,  but  were  positive 
in  action.  Chains  did  not  adapt  themselves  easily,  stretched 
badly  and  were  given  to  breaking,  but  they  were  less  noisy 
than  gears,  and  more  suited  to  the  flexible  conditions  under 
which  they  were  obliged  to  work.  Belts  were  simple,  light, 
noiseless  and  flexible.  They  required  much  room,  however, 
stretched  badly  when  needed  most,  refused  to  run  on  the 
right  pulley  at  most  inopportune  moments,  and  behaved  gen- 
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crally  in  a  manner  totally  foreign  to  common  shop  experi- 
ence. Other  less  common  devices  were  tried,  with  less  satis- 
factory results.  Not  only  was  it  necessary  to  drive,  but  wide 
ranges  of  speed  were  necessary,  which  added  very  materially 
to  the  difficulties  of  the  problem.  Motors  were  first  equipped 
with  governors,  and  all  speed  changes  eflPeoted  by  the  mechan- 
ism, but  further  experiences  caused  us  to  improve  the  moitor 
and  simplify  the  driving  machinery.  It  is  not  difficult  to  place 
shafting  in  line  and  hold  it  so  in  a  permanent  building,  but  in 
a  light  vehicle  body,  winding  and  twisting  constantly  under 
each  vibrartion  of  road  or  load,  -the  problem  becomes  almost 
unsolvable.  If  placed  on  the  running  gear,  much  room  was 
required  and  the  road  vibration  proved  very  destructive.  If 
placed  in  the  body,  suitable  means  of  transmitting  the  power 
to  the  drive  wheels  was  required. 

THE  FINAL  SOLUTION 

Was  found  by  using  a  strong  body,  mounting  the  motor 
and  machinery  on  it,  and  Tinking  the  wheels  to  it.  Unexpect- 
ed results  were  often  found,  requiring  new  designs.  For  ex- 
ample, rear  axles  revolving,  failed  to  carry  anything  like  the 
load  ordinary  axles  of  similar  size  were  carrying!  Greater 
sizes  and  improved  designs  were  required  to  meet  such  trouble. 
Stronger  wheels,  better  springs  and  better  steering  devices 
were  found  necessary.  For  the  same  reason  the  use  of  nuts 
and  screws  became  objectionable,  and  the  complicated  con- 
struction had  to  be  replaced  by  more  simple  design.  Not 
only  in  matters  of  utility,  but  in  general  appearances,  there 
was  much  to  be  overcome.  To  avoid  public  prejudice  horse 
vehicle  forms  were  first  sought  for,  and  while  better  than 
traction  engine  forms,  they  lacked  fitness,  and  so  were  not 
beautiful.  A  longer  use*  pointed  out  forms  better  adapted  to 
the  requirements,  and  therefore,  more  beautiful.  The  result 
of  the  total  experience  is  found  in  a  light-weight  vehicle,  hav- 
ing few  parts,  larg:;  power,  high  speed,  graceful  appearance, 
easy  to  control,  and  pleasant  to  use.  It  is  not  pt>ssible  to  se- 
cure the  desired  result  without  a  varied  and  grievous  experi- 
ence, but  could  the  many  difficulties  have  been  foreseen  it  is 
doubtful  if  the  work  would  have  been  begun.  One  thought 
brings  consolation,  however,  viz.,  others  have  found  similar 
griefs  in  striding  for  similar  results,  while  many  have  failed 
before  reaching  the  desired  end. 


Airy  Autotruck  Reports. 


Joseph  Lciter  is  the  leading  spirit  in  the  organization  un- 
der New  Jersey  laws  of  the  International  Power  Co.,  with  a 
capital  of  $8,000,000,  which  is  said  to  be  a  parent  company, 
to  numerous  other  motor  truck  companies  which  are  to  follow 
in  the  wake  of  the  New  York  Autotruck  Co.  Mr.  Leiter  an- 
nounces his  intention  to  sail  soon  for  Europe  to  form  auto- 
truck companies  in  London  and  on  the  Continent.  The  man- 
ufacturing will  be  done  on  this  side,  but  just  what  will  be 
manufactured  the  promoters  of  these  gigantic  enterprises  have 
so  far  refused  to  divulge. 

They  estimate  that  there  are  110,000  work  horses  in  New 
York  City,  and  that  the  substitution  of  motor  trucks  for  th's 
vast  number  of  beasts  should  yield  a  fair  return  on  $2,000^000,- 
000  capital. 

The  New  York  Autotruck  Co.  is  now  said  to  be  building  a 
fire  engine  propelled  by  compressed  air  for  the'*New*'York 
Fire  Department. 


The  General  Relation  of  Tires  to 
Motor  Veliicle   Construction. 

Bv   Viator. 


When  so  many  people  are  looking  at  the  motor  carriage 
from  a  somewhat  specialized  point  of  view— the  tire  makers 
looking  at  the  tires,  the  engine  makers  looking  at  the  en- 
gine, and  all  kinds  of  cranks  looking  at  the  mechanism  be- 
tween the  two — it  would  seem  to  me  that  one  might  with 
advantage  consider  the  question  of  the  bearing  of  ithese 
vaious  parts  one  upon  the  other. 

I  am  satisfied  that  the  tire  makers  are  giving  us  now  a 
very  good  article,  nevertheless,.  I  am  also  satisfied  that  ithis 
good  article  is  being  very  mudi  abused.  If  the  reader  hap- 
pens to  be  a  fly  fisherman,  he  will  know  th^t  a  five  pound 
fish  may  be  landed  with  a  quarter  pound  rod,  provided  the 
rod  is  springy  enough  and  properly  applied.  It  is  the  neg- 
lect of  this  fact  in  the  construction  of  motor  vehicles,  I  am 
satisfied,  which  causes  most  of  the  trouble  with  the  tires, 

Two  or  three  years  agp  a  discussion  tpok  place  before  the 
Society  of  Electrical  Engineers  upon  the  subject  of  motor 
carriages.  At  this  time  it  was  strongly  advocated  that  the 
motor  should  be  placed  directly  upon  the  rear  axle  of  the 
carriage,  the  main  reason  given  for  this  being  that  such  was 
the  best  construction,  at  the  time,  in  the  trolley  car.  I  hope 
we  have  all  outgrown  such  an  idea  as  comparing  these  two 
.  forms  of  vehicles.  The  fact  alone  that  one  has  a  smooth 
road  and  the  other  a  rough  one  is  sufficient  to  change  ^e 
problem  entirely. 

To  state  my  proposition  clearly;  I  believe  that  the  life  of 
the  tire,  of  the  wheel  and  of  the  rear  or  driving  axle,  is  de- 
pendent upon  the  amount  of  dead  weight  which  is  placed 
upon  such  axle,  wheel  and  tire.  By  "dead  weight"  I  mean 
to  distinguish  between  the  weight  upon  the  rear  axle  imme- 
diately, .and  the  weight  which  is  transmitted  to  the  rear 
axle  by  means  of  the  springs.  The  makers  of  tires  for  car- 
riage purposes,  in  their  circulars  and  price  lists  advise  cer- 
tain sized  tires  for  vehicles  of  a  given  weight,  taking  no 
account  of  the  method  of  construction.  Let  us  look  into 
this  matter  a  little  more  carefully.  Let  us  suppose  a  driving 
axle  of  a  motor  carriage  which  has  a  so-called  direct  geared 
motor  attached  to  it.  I  refer  to  an  electric  motor  at  presem. 
If  the  said  electric  motor  is  perpendicular  above  the  driv- 
ing axle,  it  is  forced  to  move  in  a  perpendicular  direction 
every  time  the  driving  axle  passes  over  the  slightest  obstruc- 
tion, and  if  it  does  not  move  in  this  perpendicular  direction, 
it  is  only  because  the  tire,  the  wheel,  or  the  rear  axie,  b^nds. 

On  the  other  hand,  if  the  electric  motor,  gea-'jd  direct  to 
the  driving  axfe,  either  by  means  of  a  pinion  and  spur  gear, 
or  by  means  of  a  chain  and  sprocket,  be  placed  horizontally 
from  the  driving  axle,  either  immediaitely  before  it  or  imme- 
diately behind  it,  the  relative  distance  of  the  two  being 
determined  by  links  of  proper  length,  the  same  effect  is 
no/  produced.  In  this  case  an  obstruction  upon  the  road 
causes  the  wheel  and  rear  axle  to  rise  sufficiently  to  pass 
over  said  obstruction.  No  effect,  however,  is  produced 
upon  the  position  of  the  motor. 

The  difference,  briefiy,  is  that  in  the  fir^  case  one  strikes 
upon  the  driving  tire  with  a  rigid  hammer,  the  weight  of 
which  is  equal  to  the  weight  of  the  motor,  the  axle  and  the 
wheel.  In  the  second  case,  however,  the  weight  of  the 
motor  being  supported  directly  from  the  body  of  the  car- 
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riage  by  means  of  springs*  perhaps,  is  onJy  affected  in  this 
position  by  the  motions  of  the  carriage  body  itself.  It  will 
be  seen  by  any  observer  that  these  motions  are  vastly  fewer, 
less  rapid,  and  less  abrupt  than  the  motions  of  the  rear 
axle  and  wheel. 

In  proof  of  this,  every  motor  carriage  owner  has  noticed 
that  the  tires  on  the  steering  wheels  last  far  longer  than  the 
tires  on  the  traveling  wheels.  I  am  ready  here,  imme- 
diately, to  anticipate  ah  objection.  I  know  that  the  average 
motor  carriage  owner  and  builder  will  promptly  say  that 
this  fact  is  due  to  the  greater  weight  upon  the  driving 
wheels  and  to  the  fact  that  the  wheels  are  used  as  driving 
wheels,  as  well  as  merely  to  support  weight.  The  first  of 
these  objections  has  weight  The  second  of  these  objec- 
tions. I  think»  upon  looking  closely^  we  will  sec  to  be  of 
very  little  importance.  The  average  motor  carriage  can 
climb  a  hill  of  not  more  than  15  per  cent.  Put  In  other 
words,  this  meaiis  that  the  tractive  force  at  the  rim  of  the 
driving  wheels  is  15  per  cent,  of  the  total  weight  of  the  car- 
riage.  Looked  at  in  this  way  it  will  be  immediately  seen 
that  the  extra  strain  upon  the  driving  tires  is  only  slightly 
in  excess  of  that  upon  the  steering  tires,  except  only  in  so 
far  as  they  actually  bear  a  greater  proportion  of  the  real 
weight  of  the  motor  carriage. 

I  think  I  am  safe  in  saying  that  no  more  than  two*thirds 
of  the  weight  of  the  average  carriage  rests  upon  the  driving 
wheels;  in  some  cases  much  less  than  two-thirds  would  be 
the  case.  From  this  one  would  expect  that  the  steering 
tires  should  last  a  little  more  than  double  as  long  as  the 
driving  tires,  provided  they  were  of  the  same  initial  strength* 
of  manufacture.  Common  experience  shows  that  this  is  not 
the  case.  I,  for  instance,  have  used  one  set  of  steering  tires 
for  a  year  and  a  half,  and  they  show  no  signs  of  wearing 
out,  whereas  my  driving  tires  were  badly  cut  within  three 
weeks,  and  began  to  give  me  serious  trouble  within  three 
months.  Another  point,  from  my  own  experience.  Bearing  *>ut 
niy  general  proposition  above  stated  is  the  fact  that  the  rear 
axle  of  a  carriage  which  I  have  used,  with  the  axle  bearing 
considerable  dead  weight,  as  I  have  above  described,  broke 
twice  within  eight  months,  although  the  axle  was  fully  heavy 
enough  had  it  been  used  upon  an  ordinary  horse  carriage 
of  the   same   weight. 

I  am  satisfied  that  this  double  breakage  was  due,  not  to 
the  fact  that  the  axle  was  the  driving  axle,  but  to  the  fact 
that  it  supported  by  rigid  links  a  countershaft  of  the  weight 
of  about  120  pounds,  the  position  of  the  countershaft  being 
almost  directly  above  the  driving  axle.  I  am  fully  convinced 
that  tires,  wheels  and  rear  axles  may  all  be  lightened  with 
advantage  if  the  above  point  in  construction  be  attended  to. 

The  Victor  Motor  Carriage* 

The  Overman  Wheel  Co,,  Chicopee  Falls,  Mass.,  who  liavi: 
been  experimenting  with  gasolene  motors  for  tw*o  years  past, 
and  who  announced  that  they  were  about  fb  manufacture  a 
vehicle  propelled  by  that  power,  have  evidently  abandoned 
that  motive  agency  and  come  forward  with  a  steam  carriage, 
which  they  claim  is  the  only  automatic  one  in  the  world. 

The  first  Victor  steam  carriage  will  be  a  600-pound  stan- 
hope for  two.  propelled  by  a  4  H*P.  vertical  steam  engine,  and 
capable  of  climbing  a  js  per  cent,  grade  and  running  twenty 
five  miles  wilhout  supplies. 

Mr  Overman  states  that  he  thinks  **steam  is  by  far  the 
be«t  power  for  motor  vehicles^" 


Motor  flail  Wagon   Wanted  in 
Bombay, 

Kirloskar  Bros.,  importers  of  bicycles  and  general  machin- 
ery, Bombay,  India,  have  been  requested  by  the  Government 
to  undertake  to  carry  mail  by  motor  vehicles  over  good  roads, 
about  100  miles  in  length.  There  are  many  hills  to  be  sur- 
mounted, and  during  the  wet  season,  which  lasts  four  months, 
the  rains  are  heavy.  The  maximum  load  is  300  pounds  of 
maiL  plus  the  weight  of  a  driver  and  servant 

The  vehicle  for  this  use  should  be  very  strong,  simple  and 
reliable,  with  tires  that  can  easily  be  replaced.  Kirloskar 
Bros,  believe  they  must  choose  between  kerosene  and  steam, 
and  would  be  glad  to  hear  from  parties  who  can  furnish  the 
required  vehicle. 


New  riodel  Riker  Delivery  Wagon- 

The  new  delivery  wagon  just  brought  out  by  the  Riker 
lllectric  Motor  Co.  differs  from  the  first  one  chiefly  in  the 
wheels,  which  are  of  wood,  and  in  the  greater  mileage  of  the 
battel y.  The  front  wheels  are  38  inches,  and  the  rear  wheels 
42,  two-inch  pneumatics  being  ti'^ed.  The  wheel  base  is  68 
inches,  and  the  tread  sg  inches. 

Two  2  k.w.  motors  are  employed,  and  a  combination  volt- 
meter and  ammeter. 

The  front  wheels  are  the  steering  and  the  rear  ones  the* 
driving  wheels.  The  controller  gives  three  speeds  ahead  and 
two  backward. 

The  vehicle  weighs  3,600  pounds,  ^nd  has  a  carrying  capac- 
ity of  1,000  pijunds,  in  addition  to  the  operator  and  the  de- 
livery man.  A  maximum  speed  of  nine  miles  an  hour,  and 
a  total  mileage  of  thirty  from  one  charge  on  level  macadam 
roads,  are  attained. 

Electric  side  lights  arc  Uacd, 
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A  motor  omnibus  is  to  be  put  in  service  in  Denver,  Col., 
this  summer.  It  will  have  a  seating  capacity  of  fourteen  and 
will  make  ten  trips  a  day. 

The  Board  of  Public  Works,  Holyoke,  Mass.,  is  thinking 
of  providing  its  superintendent  of  streets  with  a  motor  vehi- 
cle to  enable  him  to  cover  his  territory  more  easily. 

The  Consolidated  Street  Car  Co.  was  organized  in  New 
Jersey  last  month  with  a  capital  stock  of  $18,000,000,  to  op- 
erate street  cars  and  motor  vehicles.  The  incorporators  arc 
William  P.  Chapitan,  of  New  York;  Albert  S.  Ridley,  of 
Brooklyn  and  Francis  D.  Pollak,  of  Summit,  N.  J. 

The  Washington  Automobile  Co.  has  been  organized  at 
Washington,  D.  C,  to  operate  electric  omnibuses  and  cabs 
in  the  nation's  capital.  The  capital  is  $750,000,  and  the  officers 
are:  President,  H.  D.  Mirick;  vice-president,,  Charles  A. 
Lieb;  secretary  and  treasurer,  James  B.  Lackey;  directors. 
O.  T.  Crosby,  Frederick  C.  Stevens,  and  G.  H.  Young. 

W.  N.  Shine,  A.  H.  King.  C.  J.  M.  Shine,  D.  G.  Ambler,  S 
T.  Shaylor  and  H.  W.  Clark  have  petitioned  the  City  Council 
of  Jacksonville,  Fla.,  for  the  right  to  run  motor  vehicles  in  al 
the  city  streets  in  connection  with  or  instead  of  trolley  lines 
and  to  operate  a  general  motor  livery  service.  The  petition- 
ers offer  one-third  of  their  stock  to  the  city,  the  mayor  of 
which  is  to  serve  as  a  director  on  the  board. 

The  Nassau  Motor  Coach  Co.,  with  $150,000  capital,  has 
been  incorporated  at  Rockville  Centre,  L.  I.,  to  operate  motor 
stages  in  that  section.  The  incorporators  are  John  W.  De 
Mott  and  Paul  K.  Ames,  of  Rockville  Centre;  tienry  I. 
Nichols,  Hempstead;  William  J.  Miller,  Freeport,  and  Aus- 
tin Comwell,  Ocean  Side,  Long  Island.  The  company  is 
to  be  tributary  to  the  Nassau  Trolley  Line.  Electricity  will 
probably  be  employed  for  motive  power. 

The  New  England  Electric  Vehicle  and  Transporatation 
Co.  had  its  birth  in  New  Jersey  on  March  23.  Its  chartered 
objects  are  to  manufacture,  sell  and  operate  motor  vehicles, 
and  the  incorporators  are  James  E.  Hayes,  Camden,  N.  J., 
and  Arthur  Phillips  and  Augustin  Treadwell,  Jr.,  of  New 
York.  The  company  is  one  of  the  offshoots  of  the  Electric 
Vehicle  and  Transportation  Co.,  of  New  York,  and  the  Elec- 
tric Vehicle  Co.,  of  the  same  place. 

The  Committee  on  Public  Improvements,  comprising  the 
whole  Board  of  Aldermen,  gave  a  public  bearing  March  21 
in  the  petition  of  the  Boston  Transit  Co.  for  permission  to 
operate  motor  vehicles  on  the  streets  of  Boston,  Mass.  The 
company  wishes  to  run  three  continuous  lines  of  electric  cabs, 
the  first  from  St.  Mary's  street  to  the  northern  depots,  for 
the  benefit  of.  the  Back  Bay  districts,  the  second  through 
the  Fenway,  and  the  third  from  Franklin  Park,  via  Columbus 
avenue. 

Papers  have  been  drawn  for  the  incorporation  o(  the  Buffalo 
Automobile  Co.,  Buffalo,  N.  Y.,  with  a  capital  stock  of  $100,- 
000.  to  operate  lines  01  motor  stages  and  establish  a  general 
motor  livery  business.  The  organizers  of  the  enterprise  arv» 
Jewett  M.  Richmond  and  Dr.  Truman  J.  Martin,  the  latter  .\ 
prominent  physician  who  has  owned  an  electric  carriage  for 
some  time.  Several  different  types  of  vehicles  have  been 
ordered  of  the  Electrical  Vehicle  Co.,  of  New  York,  and  it  is 
expected  some  will  be  in  service  in  June  or  July. 


The  petition  of  Simeon  D.  Haskell  and  others  to  the  Chi- 
cago South  Park  Board  for  the  exclusive  privilege  of  running 
a  line  of  motor  stages  on  Michigan  avenue  and  through  the 
south  parks,  was  refused  on  the  ground  that  it  had  always 
beeii  against  the  policy  of  the  Board  to  grant  park  privileges, 
and  that  many  property-owners  along  the  route  objected. 
The  petition  offered  the  commissioners  10  per  cent,  of  the 
gross  receipts,  and  also  agreed  to  sell  commutation  tickets  of 
ten  rides  for  $1.  The  matter  will  be  further  pressed  before 
the  Board,  and  if  the  license  is  still  refused  resort  will  be  had 
to  the  State  legislature. 

At  a  meeting  of  the  Executive  Committee  of  the  Park 
Board  of  Buffalo,  N.  Y.,  it  was  decided  to  give  the  contract 
for  public  stages  to  the  National  Motor  Transit  Co.,  who  will 
probably  furnish  electric  vehicles  under  a  franchise  going 
into  effect  April  i  and  expiring  January  i,  1900.  The  dis- 
tance traversed  will  be  354  miles,  and  the  fare  charged  will  be 
five  cents. 

The  National  Transit  Motor  Co.  is  to  be  held  responsible 
for  any  accidents  through  negligence  and  is  to  give  a  bond 
of  $50,000  to  the  board,  securing  the  city  and  the  board  from 
any  liability  from  actions  at  law.  The  company  binds  itself 
to  put  in  operation  August  i  at  least  four  carriages,  the  design 
of  which  is  urst  to  be  submitted  to  the  board  and  by  it  ap- 
proved. These  carriages  are  to  be  run  at  intervals  of  at  least 
30  minutes  each  way,  from  the  termini,  from  November  i,  and 
after  that  at  such  intervals  as  may  be  deemed  best  by  the 
company.  No  decrease  in  this  number  shall  be  made  except 
by  permission  of  the  board.  The  company  also  agrees  to 
conform  to  all  park  ordinances  relative  to  use  of  road,  to  stop 
its  carriages  at  any  point  where  passengers  desire  to  get  on  or 
off,  to  stop  the  machinery  in  case  of  horses  becoming  fright- 
ened, and  not  to  run  faster  than  eight  miles  an  hour.  The 
employees  are  to  be  uniformed. 

The  contract  or  Hccnse  can  be  terminated  at  any  time  at 
the  option  of  the  board.  The  carriages  are  to  be  odorless  and 
noiseless,  so  far  as  deemed  practicable  by  the  board. 

Automobile  Company  of  America. 

This  company,  recently  organized  under  the  laws  of  Maine 
with  an  authorized  capital  of  $5,000,000,  is  a  close  corpora- 
tion, counting  among  its  owners  some  of  the  leading  capital- 
ists of  New  York.  Its  charter  is  very  broad,  empowering  it 
to  engage  in  all  branches  of  the  motor  vehicle  business,  but  it 
is  the  company's  intention  to  confine  itself  to  all  kinds  of 
gasolene  vehicles,  of  which  a  number  will  be  ready  for  the 
spring  trade. 

The  company  has  made  a  coup  in  the  purchase  of  the  Amer- 
ican rights  of  the  Decauville  carriage,  illustrated  in  our 
November  number,  and  will  put  out  a  light  carriage  of  similar 
construction  in  the  near  future.  They  have  made  a  contract 
with  the  American  Motor  Co.,  for  the  use  of  their  well 
known  special  vehicle  motors,  and  will  soon  show  fine  dif- 
ferent types  of  gasolene  vehicles,  from  the  light  tricycle  to  the 
truck  capable  of  carrying  five  tons. 

Among  the  parties  interested  in  the  corporation  are  John 
H.  Flagler.  Robert  L.  Stevens,  E.  P.  Kimball  and  Albert  T. 
Otto  and  Frederick  R.  Blount  of  the  American  Motor  Co. 
The  company's  oflice  is  in  the  Hudson  Building,  New  York. 


The    Marsh    Carriage    Co.    have   taken    a    factory   at   the 
corner  of  Crescent  and  Perkins  streets,  Brockton,  Mass. 
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The  Crouch  Steam  Carriage, 

W.  Lee  Crouch,  of  New  Brighton,  Pa»,  who  built  the  gaso- 
lene motor  for  Dr.  Booth's  carriage,  Youngstown,  0.#  has 
constructed  a  steam  carriage,  herewith  shown. 

The  frame,  rectangular  in  shape,  is  made  of  iji  in.  cold 
drawn  seamless  steel  tubing.  It  supports  everj'thing,  and  also 
forms  the  bed  plates  or  girders  for  bath  motors* 

The  generator  consists  of  one  vertical  column  of  $  »"ch 
steel  casing,  with  the  ends  welded  in,  and  four  branches  or 
manifolds  screwed  iiu  and  brazed  to  the  column;  two  of  them 
at  the  bottom  and  two  about  one-tbird  of  the  distance  from 
l!ic  top.  There  are  tour  sets  of  double-pitch  coils  of  steel 
tubes  of  H  ii^<^h  outside  diameter  and  1-16  inch  thick, 
wound  so  as  to  leave  sufBcient  space  for  the  heat  to  pass  all 
around  them,  and  joined  securely  to  manifolds  at  top  and  hot* 
lom.  There  is  also  a  superheating  coil,  which  leads  from  the 
top  of  the  column  and  passes  down  through  the  heating  and 
combustion  chambers,  and  thence  to  the  motors.  Outside  the 
coils  is  placed  a  planished  iron  jacket  thickly  lined  with  asbes- 


tos. The  weiglu  uf  the  generator  is  1  to  pounds.  In  a  close 
pan  over  the  bottom  is  placed  the  kerosene  oil  burner  and  re- 
tort. The  exhaust  steam  and  products  of  combustion  combine 
and  arc  discharged  at  the  rear.  The  fire  is  controlled  by  the 
pressure,  automatically.  The  feed  water  is  automatically  con* 
trolled  by  a  reliable  device  not  explained.  The  motors,  two 
in  number,  have  cylinders  of  3- inch  bore  and  6- inch  stroke, 
both  operating  on  one  crank  shaft,  with  cranks  set  at  90  de- 
grees to  each  other.  The  cylinders  are  superheated  steam 
jacketed  all  over,  and  have  poppet  valves  jilaced  in  the 
cylinder  heads.  The  clearance  is  less  than  a  half  of  one  per 
cent.  The  valve  gear  is  so  arranged  that  it  varies  the  cut-off 
from  0  to  M  stroke,  and  docs  not  change  the  time  of  the  ex- 
haust, compres*^ion  and  admission,  giving  a  wide  open,  or  full 
open  port  when  cutting-oflF  as  short  as  1-12  stroke.  No  fly- 
wheel is  used.  A  small  disc  on  the  crank  shaft  of  the  motors, 
surrounded  by  a  strap,  serves  as  a  foot  brake*  The  motors 
make  one  and  one-half  revolutions  to  one  of  the  driving 
wheels,  which  are  32  inches  in  diameter.  The  pump  that  feeds 
water  to  the  generator  is  worked  by  the  crosshead  of  one  of 
the  motors.  The  motion  of  the  motors,  both  starting  and 
stopping   and  cutting  off,  are  controlled  by  one  lever. 

The  pressure  gauges  for  the  generator,  the  oil  tank  and  the 
water  indicator,  ar^  all  on  the  dashboard  in  front.  Steering 
is  on  the  bicycle  order,  and  the  vehicle  can  he  wholly  operated 
from  either  side. 

It  is  equipped  viith  a  syphon  and  hose,  so  that  it  is  not  nec- 
essary to  get  out  of  the  vehicle  to  take  water,  unless  the  water 


is  more  than  12  feet  away.  The  tank,  holding  sixteen  gallons, 
can  be  filled  in  two  minutes.  The  od  tank,  one  of  twelve  gal- 
lon capacity,  is  under  the  foot  board  in  front,  and  there  i-? 
plenty  of  room  under  the  seat  for  extras.  The  carriage  weighs 


empty,  650  pounds.  The  fire  regulator  is  set  for  250  to  275 
pounds  pressure  per  sq.  in.,  and  the  safety  valve  is  set  for  300 
pounds.  The  generator  is  said  to  have  been  tested  to  many 
times  that  amount,  and  would  be  safe  at  1,000  pounds  working 
pressure.  The  steam  is  super-heated  to  about  6oc^  F.,  as  it 
comes  to  the  motors.  There  is  no  moisture  in  it  and  no 
cylinder  condensation.  The  outfit  gives  a  horse-power,  when 
working  most  economically,  on  less  than  20  pounds  of  water 
per  hour. 

The  consumption  of  fuel  is  one  quart  of  common  kerosene 
oil  per  horse-power.  Gasolene  can  also  be  used  without 
change  in  the  burner.  Mr.  Crouch,  states  that  on  January 
24th  last,  when  the  mud  was  as  deep  as  any  time  this  past 
winter,  he  took  with  him  a  man  weighing  200  pounds  and 
made  a  tmir  or  Beaver  County,  where  he  re5iides.  going  fuUy 


25  miles,  and  climbed  the  worst  hill  m  the  county.  In  many 
places  on  the  level  the  hubs  of  the  wheels  would  scrape  the 
mud.  He, had  no  trouble  in  keeping  pace  with  the  electric 
cars  in  this  mud  and  ran  away  from  them  on  the  steepest  hills. 
This  he  thinks,  surely  required  an  output  of  eight  mechanical 
horse-power  at  times.  On  January'  30th  last,  in  company  with 
a  gentleman  from  Wheeling.  W.  Va.,  he  made  the  run  from 
a  point  in  Rochester,  Pa.,  to  a  point  in  Beaver  Falls.  Pa.,  over 
frozen,  billy  and  muddy  roads,  4^  miles  in  fifteen  minutes. 
Mr.  Crouch  has  associated  with  htm  m  the  enterprise  Lewi% 
R.  and  Frederick  Davidson,  of  Beaver  Falls,  Pa. 


^  Ka  X,  Apr  1  5,  tSoq. 
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LONDON  NOTES. 

London,  March  21st. 

The  London  Electrical  Cab  Co.  has  put  in  a  charg^ing  plant, 
overhauled  their  cabs,  and  put  many  new  cabs  in  service.  They 
are  also  preparing  to  introduce  a  brougham  to  let  to  private 
parties. 

Benz  &  Co.,  of  Mannheim,  Germany,  whose  little  two-seat- 
ed carriage  is  excedingly  popular  both  on  the  Continent  and 
in  England,  have  just  converted  their  business  into  a  joinf 
stock  company  with  a  capital  of  $750,000. 

Quite  a  number  of  the  English  cycle  manufacturers  are  in- 
teresting themselves  in  the  construction  of  motor  vehicles. 
In  Coventry  there  are  the  Progress  Cycle  Co.,  the  Raglan  Cy- 
cle Co.,  and  Bayliss,  Thomas  &  Co.,  makers  of  "Excelsior" 
wheels,  while  in  London  several  smaller  makers  are  quietly 
building  experimental  vehicles. 

Follow  the  example  set  by  the  British  and  German  Postal 
authorities,  the  Dutch  postal  department  is  now  about  to  car- 
ry out  some  experiments  with  vehicles.  About  twenty  firms 
responded  to  the  department's  invitation,  but  of  these  vehicles 
from  only  four  firms — one  English,  one  German  and  two 
French — have  been  selected,  and  these  are  to  be  experimented 
with  in  May. 

Passing  down  the  Strand,  the  other  day,  I  noticed  that  one 
of  the  New  York  electric  cabs  had  found  its  way  to  London. 
I  saw  it  just  as  it  passed  the  cab-stand  on  which  are  stationed 
the  London  electric  cabs  and  as  may  be  imagined,  the  strang- 
er came  in  for  a  good  deal  of  criticism.  I  have  not  been  able 
to  ascertain,  so  far,  who  on  this  side  is  responsible  for  the  ap- 
pearance of  the  new  cab. 

The  motor  movement  is  steadily  making  its  way  in  Ger- 
many. Several  new  companies  have  lately  been  formed  either 
to  build  or  import  vehicles,  while  particulars  of  still  anothe*- 
one  have  just  come  to  hand.  This  is  Die  Gesellschaft  fur 
Verkehrsunter-rehmungen,  of  Berlin,  registered  with  a  capi- 
tal of  $450,000,  to  manufacture  and  operate  electric  motor  ve- 
hicles. The  new  concern  has  a  very  powerful  backing,  in- 
cluding several  leading  German  electrical  engineering  con- 
cerns and  also  the  Motor  fahrzeng  und  Motorenfabrick,  of 
Berlin. 

The  German  motor  carriage,  hitherto  known  as  the  Lutz- 
mann,  is  henceforth  to  be  called  the  "Opel."  The  cause  of  the 
change  is  that  Herr  Lutzmann,  of  Dessau,  who  has  hitherto 
built  these  vehicles,  has  sold  his  works  and  business  to  the 
old  established  cycle  manufacturer,  Adam  Opel,  of  Russels- 
heim-am-Main.  The  plant,  which  is  being  removed  to  the 
latter  place,  will,  however,  still  be  under  the  direction  of  Herr 
Lutzmann.  Herr  Opel  intends  to  turn  out  all  sorts  of  petro- 
leum carriages,  from  a  two-seated  carriage  up  to  a  twenty- 
five-seated,  twenty  H.P.   omnibus. 

Ever  since  Pennington  placed  his  new  motor  carriage  on 
exhibition  at  the  National  Cycle  Show  at  the  Crystal  Palace 
in  December  last,  the  vehicle  has  received  an  unusual  amount 
of  attention  in  this  country,  and  orders  are  reported  to  be 
pouring  in.  It  is  .stated  that  the  Pennington  firm,  who  arc 
not  building  their  own  vehicles  but  having  them  made  to 
their  specifications,  have  no  less  than  2,000  orders,  and  are 
now  calling  for  bids  from  engineering  firms  for  another  2,000. 
Although  a  good  deal  of  scepticism  is  still  being  shown  in  re- 
gard to  Pennington  and  his  vehicle,  there  can  be  no  doubt  he 
is  getting  orders  for  them  at  a  rapid  rate,  and  it  is  announced 
that  after  May  i  the  present  price  will  be  advanced  12^  per 
cent. 


AQcoxding  to  the  A  u/omotor  the  Steam  Carriage  &  Wagon 
Co.,  Chiswick,  London,  have  built  a  number  of  steam  drays 
for  leading  brewers  of  Great  Britain,  which  are  giving  satis- 
factory service. 

S.  F.  Edge,  managing  director  of  the  Progress  Cycle  Co., 
Coventry,  England,  in  a  paper  recently  read  before  the  Auto- 
mobile Club  of  Great  Britain,  advocated  much  wider  pneu- 
matic tires  for  motor  vehicles,  even  to  one  foor  in  diameter. 

The  American  Automobile  &  Motor  Co.,  Ltd.,  the  concern 
which  placed  such  large  orders  for  American  vehicles  last  fall. 
v,-as  recently  registered  in  England  with  $400,000  capital  as 
general  manufacturers  of  motor  vehicles  and  accessories,  and 
dealers  in  them.  The  directors  are:  Frank  L.  Gardner,  presi- 
dent; Albert  Geiger,  vice-president;  and  Sebastian  Schlesinger, 
Rene  de  la  Ville  Le  Roulx,  Baron  Paul  de  Vilaine  and  Pelayo 
Soberano. 

A  writer  in  a  recent  issue  of  the  Autocar  states  that  he  has 
had  four  years'  experience  with  kerosene  vehicle  motors,  and 
finds  that  they  do  not  clog  or  emit  foul  odors  when  properly 
governed,  which  he  .thinks  should  be  done  by  a  brake  on  the 
fly  wheel,  so  as  to  keep  the  motor  working  under  full  load. 
The  difficulties  of  the  kerosene  motor  have  been  exaggerated 
and  all  attention  centered  in  the  gasolene  motor.  He  believes 
the  kerosene  motor  will  at  no  distant  day  compete  with  the 
gasolene  motor  for  vehicles. 


Liverpool  Heavy  Motor  Trials  for 
1899, 


The  second  competition  for  heavy  motor  vehicles  under 
the  auspices  of  the  Liverpool  Self  Propelled  Traffic  Associa- 
tion will  occur  on  Monday,  July  31,  and  Tuesday  and  Wed- 
nesday, the  ist  and  2nd  of  August,  in  conjunction  with 
the  Royal  Lancashire  Agricultural  Society.  Trial  runs 
will  be  m.ade  from  Liverpool  over  distances  of  from  30  to 
40  miles  in  two  successive  days.  The  distance  between  any 
two  of  the  depots  provided  for  the  supply  of  water  will  not 
exceed  12  miles.     Route  maps  of  each  course  will  be  issued. 

Among  the  requirements  are  the  following:  The  vehicle 
shall  be  capable  of  working  into  and  out  of  any  embayment 
of  one  and  a  half  times  its  own  length;  it  shall  be  capable 
of  starting  from  rest  on  and  mounting  a  10  per  cent,  grade; 
the  water  tanks  must  hold  a  supply  sufficient  for  15  miles; 
all  manoeuvres  shall   be  performed  under  full  load. 

Four  different  classes  of  vehicles  shall  be  entered: 


Class. 

Minimum  Load. 

Maximum  Load. 

Minimum  Level 
Platform  Area. 

A 
B 
C 
D 

2       tons. 

5 

6>^       •• 

2  tons. 

3  ** 

3  •• 

4  " 

50  square  feet 
65 
80 
no 

The  points  to  be  considered  are  cost,  control,  working 
and  construction,  and  the  special  features  requiring  atten- 
tion in  gasolene,  steam  and  electric  motors. 

The  competition  is  international,  and  vehicles  entering 
must  be  registered  as  arrived  at  the  show  yard  of  the  Royal 
Lancashire  Agricultural  Society,  Wavertree  Recreation 
Ground,  Liverpool,  not  later  than  noon  on  Friday,  July 
28,  1899.  Entries  must  be  made  on  printed  forms  ob- 
tained from  the  Hon.  Secretary,  E.  Shrapnell  Smith,  of  the 
Self  Propelled  Traffic  Association,  and  must  be  accom- 
panied by  an  entry  fee  of  five  guineas  for  each  vehicle. 
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MINOR  MENTION. 


The  Duryea  Manufacturing  Co.,  Peoria,  111.,  expect  to  have 
motor  bicycles  ready  for  the  market  by  midsummer. 

George  Barber,  wagon  builder,  Danbury,  Conn.,  has 
nearly  completed  a  motor  carriage  (to  be  propelled  by  gas- 
olene. 

^The  Armstrong  Bros.'  Tool  Co.,  io6  W.  Washington  street, 
Chicago,  111.,  will  shortly  take  up  the  manufacture  of  motor 
vehicle  paits. 

The  Oakman  Motor  Vehicle  Co.,  Greenfield,  Mass.,  are 
making  the  first  shipments  from  the  lot  of  fifty  carriages  they 
first  put  through. 

E.  L.  Orcutt,  an  inventor  of  Somerville,  Mass.,  recently 
tested  a  steam  carriage,  on  which  he  has  been  engaged  for 
more  than  a  year  past. 

Ishan  Sedgwick,  of  Richmond,  Ind.,  has  built  a  pair  of 
rotary  engines,  which  he  proposes  to  mount  in  a  12  passen- 
ger wagon,  weighing  all  told,   1,800  pounds. 

Frank  Stutsman,  of  Eliot  &  Stutsman,  machinists,  Wil- 
liamsport,  Pa.,  has  invented  a  friction  disk  transmission  for 
motor  vehicles,  on  ivhich  he  has  applied  for  a  patent. 

The  Winton  Motor  Carriage  Co.,  Cleveland,  O.,  are 
adding  to  their  force  and  increasing  facilities  as  fast  as  pos- 
sible. They  can  promise  early  delivery  if  orders  are  placed 
soon. 

^The  International  Tire  Co.,  41  High  street,  Boston, Mass., 
are  making  a  tire  with  a  spongy  tread,  which  they  claim  re- 
lieves the  sides  of  a  large  part  of  the  strain  and  increases  the 
life  of  the  tire. 

The  Wire  Goods  Co.,  Worcester,  Mass.,  make  all  kinds  of 
wire  spokes  up  to  }i  inch  thickness,  swaged  or  unswaged,  and 
with  bent  or  straight  ends.  Stanley  Bros,  recently  placed  an 
order  with  them  for  16,000  spokes. 

The  American  Motor  Co.  will  soon  complete  a 
large  order  for  their  No.  O.  double  cylinder  motors.  In- 
stead of  cast  iron  they  now  employ  a  special  gun  iron  for 
cylinder  and  pistons,  which  is  twice  as  strong  and  takes  a 
much  higher  finish  than  cast  iron. 

Dr.  J.  W.  Jesse,  one  of  the  leading  physicians  of  Santa 
Rosa,  Cal.,  has  had  a  motor  carriage  constructed  in  San  Fran- 
cisco for  use  in  his  practice.  It  is  of  the  gasolene  motor  type, 
with  three  speeds,  from  nine  to  eighteen  miles  an  hour,  ahead, 
and  a  reverse  speed  of  nine  miles.  He  is  well  pleased  with  its 
action. 

It  is  rumored  that  Holt  Bros.,  manufacturers  of  agricul- 
tural macliinery,  Stockton.  Cal.,  are  about  to  embark  in  motor 
vehicle  construction.  It  is  said  that  they  have  engaged  a 
prominent  mechanic  and  inventor  of  their  city  as  chief  en- 
gineer, and  that  he  has  a  new  type  of  gasolene  motor  under 
construction. 

On  March  i,  the  International  Vehicle  Co.  of  New  York 
City,  with  $5,000,000  capital,  was  chartered  under  West  Vir- 
ginia, laws,  by  W.  P.  and  C.  W.  Hatch,  H.  C.  Underwood 
and  H.  F.  Adams,  of  New  York,  and  C.  C.  Isbel,  of  North 
Adams,  Mass.  All  kinds  of  motor  vehicles  will  be  made  and 
operated  in  the  large  cities  of  the  country. 

The  Holyoke  Motor  Works,  Holyoke,  Mass.,  are  fitting 
up  their  new  factory  at  the  corner  of  Sargent  and  Commer- 


cial streets  with  all  the  necessary  machinery  for  the  produc-^ 
tion  of  ten  wagons  a  month.  They  will  make  their  first  ship- 
ment abroad  to  the  American  Motor  Agency  about  the  first 
of  April.  In  conjunction  with  their  works  they  will  operate 
a  foundry,  where  they  will  produce  semi-steel  castings  for 
cylinders  and  other  parts  for  their  own  use  and  for  the 
trade. 

A  good  motor  vehicle  chain  is  not  easily  found.  The  Bald- 
win Cycle  Chain  Co.,  Worcester,  Mass.,  make  special  chains 
tor  this  purpose—5-16,  3-8  and  5-8  chains,  of  one-inch  pitch, 
and  an  extra  heavy  nickel  steel  }^  or  5-8  chain  of  i^  inch 
pitch,  for  a  13-32  sprocket  tooth.  These  chains  are  made  of 
the  best  material,  are  detachable,  and  all  parts  are  inter- 
changeable. 

The  National  Motor  Carriage  Co.,  builders  of  the  Duryea 
motor  carriages,  are  putting  out  three  different  types  of  ve- 
hicles, a  one  or  two-seated  trap,  a  slightly  modified  Stanhope 
phaeton  and  a  touring  cart,  each  of  which  weighs  from  700  to 
800  pounds,  has  wire  wheels  and  either  pneumatic,  cushion 
or  solid  tires,  as  desired.  An  automatic  starting  device  is  one 
of  the  chief  improvements. 

The  Baker  Mfg.  Co.,  recently  incorporated  with  a  capital  of 
$100,000,  will  soon  begin  the  manufacture  of  motor  vehicles 
at  Tarentum,  la.  The  incorporators  are  James  H.  Baker, 
formerly  of  the  Baker  Chain  and  Baker  Forge  companies ; 
Henry  M.  Breckenridge  and  James  D.  Wilson,  of  the  Taren- 
tum Glas&Co. ;  John  W.  Hemphill  and  O.  C.  Camp.  They 
will  also  make  heavy  forgings  for  wagons. 

The  United  States  Automobile  Co.,  of  Pawtucket,  R.  I., 
was  recently  incorporated  with  a  capital  stock  of  $150,000  for 
the  purpose  of  manufacturing  electric  carriages  and  appli- 
ances. The  •  incorporators  are  Frank  Mossberg,  of  Provi- 
dence, R.  I.,  president;  Dr.  Julian  A.  Chase,  Pawtucket, 
treasurer,  and  D.  McNiven,  of  Pawtucket,  secretary.  The 
company  has  taken  quarters  at  623  Atwell's  avenue,  Provi- 
dence. 

Robert  H.  Cloughley,  2309  Forest  street,  Parsons,  Ka^n., 
writes  that  he  built  the  first  motor  vehicle  in  Kansas  in  1896, 
and  that  he  has  been  working  on  the  improvement  of  the  gear 
ever  since.  He  is  now  making  some  complete  gears  for  a 
St  Louis  firm  who  propose  to  build  trucks  of  4,500  pounds 
capacity.  He  thinks  he  will  soon  be  able  to  furnish  complete 
gears  of  all  kinds  for  pleasure  and  business  vehicles,  which 
he  will  sell  to  those  wishing  to  construct  their  own  vehicles. 

Grout  Bros.,  of  Orange,  Mass.,  are  going  into  the  motor 
carriage  business  in  earnest.  They  have  secured  a  factory 
with  25,000  square  feet  of  floor  space,  and  are  filling  it  with 
the  latest  improved  machinery  for  this  class  of  work.  They 
have  perfected  a  new  chain  driving  mechanism,  and  several 
other  improvements  which  will  appear  on  their  new  models. 
By  a  very  ingenious  device  they  can  apply  oil  enough  to  the 
main  axle  bearings  at  one  application  to  last  for  a  run  of  10,000 
miles. 

Owing  to  the  high  degree*  of  heat  generated  in  the  cylinder 
of  the  gas  engine  by  the  explosion  the  question  of  lubrication 
has  always  been  a  difficult  one  to  solve  in  this  class  of  engine. 
Graphite,  as  is  well  known,  stands  any  degree  of  heat  and  is 
the  finest  lubricant  for  high  speed  machinery.  The  Joseph 
Dixon  Crucible  Co.,  Jersey  City,  N.  J.,  prepare  a  special 
brand,  called  Dixon's  No.  635  Flake  Graphite,  for  this  pur- 
pose, which  is  employed  by  many  leading  builders  and  users 
of  gas  engines. 
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Headers  Qsin^  information  from  thts  department  are  requested  to 
five  credit. 


The  Qrinding  Machine. 


The  grinding  machine  is  de&lincd  to  play  an  important 
part  in  the  manufacture  of  motor  vehicles.  It  is  taking  the 
place  of  the  lathe  in  many  of  the  best  machine  shops  of  the 
country  for  cylindrical  work  of  regular  shape,  straight  or 
taper,  up  to  30  x  4  inches,  or  even  48  x  7  inches  on  machines  of 
larger  size.  It  obviates  entirely  the  use  of  the  file  in  finish- 
ing, and  enables  the  manufacturer  to  turn  out  work  in 
targe  quantities  with  ordinary'  operatives,  as  feeding  and 
sizing  are  ail  automatically  attended  to. 

The  Brown  &  Sharpe  Mfg.  Co,,  of  Providence,  R.  L,  have 
recently  designed  a  very  complete  Plain  Grinding  Machine 
for  work  of  this  class.  After  roughirg  out  in  the  lathe, 
they  claim  that  shafts  can  be  sized  much  quicker  on  such  1 
machine  than  in  the  lathe,  and  with  better  finish  and  grcatct 
accuracy  on  unhardened  material. 

The  American  Motor  Co.,  of  New  York,  employ  one  of 
these  machines  in  ftnishing  cylinders,  which  come  from  it 
so  smooth  and  bright  tliat  the  usual  '^breaking  in"  is  unnec- 
essary. 

Another  very  useful  grinding  machine  is  the  Disc  Surface 
Grinder,  manufactured  by  the  Geo.  Gorton  Machine  Co.. 
Racine.   Wis       It   i*^   provided   with   four   steel   discs,    gluinj^ 


f(^\^,* 


•fit 


up  press,  wrenches,  countershaft  complete,  a  gallon  of 
special  quick  setting  cement  and  other  accessories.  The 
base  is  a  substantial  casting,  heavily  ribbed  internally.  Its 
construction  prevents  all  vibration  in  the  tables.  The  left 
hand  table  is  graduated  in  degrees  and  may  be  quickly  ad- 
justed. The  right  hand  sliding  table  is  perfectly  dust  proof 
and  self  oiling,  and  has  a  very  easy  movement  with  jerk  or 
jar  The  disc  may  be  quickly  removed  without  losing  the 
adjustment  of  either  table.  All  i^at  surfaces  are  scraped  to 
surface  plates,  and  each  table  is  provided  with  adjustable  tec 
squares.  ^ 

This  machine  ts  particularly  adapted  for  the  finishing  of 
flat  parts  of  dies,  connecting  rod  ends,  nuts,  flat  spots  on 
levers,  the  ends  of  steel  rods,  small  governor  parts  and  at- 
tachments, fitting  keys  and  other  fiat  surfaces,  cither  hard  or 
soft,  and  is  also  used  in  finishing  the  rounded  end  of  straps 
or  connecting  rods,  which  may  be  swung  on  a  center  stud 
and  forced  against  the  cutting  discs. 


New  System  of  Automatic   Qcar 
Cutting. 


Gould  &  Eberhardt,  of  Newark,  N.  J.,  have  brought  out 
an  innovation  in  the  gear  cutting  line,  which  cuts  gears 
Without  further  attention  than  the  setting.  In  appearance 
it  resembles  their  well  known  '*New  Type'*  machines. 
Every  moment  is  complete  in  itself  and  unless  all  previous 
movements  are  fully  and  correctly  completed  the  next  cannot 
take  place. 

Only  one  belt  is  used  in  driving,  the  pulley  shaft  being 
geared  direct  with  the  dividing,  cutting  and  driving  mcchan- 
ism»  respectively.  AH  are  driven  and  drive  their  respective 
movements  by  spiral  gearing  and  furnish  positive  separate 
movements.  This  feature  does  away  with  the  numerous  im- 
perfect and  tricky  belts  which  prove  costly  on  so  many  ma- 
ciiincs   now   on   the  market. 


GORTtKN    Iils^C    SURFACE    GRINDFR. 
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'The-  improved  positive  dividing  mechanism  is  a  decided 
feature-  The  warm  wheel  is  made  in  Iwo  sections  and  is 
positively  correct.  By  the  simple  movement  of  a  lever,  the 
worm  can  be  engaged  for  working  and  disengaged  for  tcf^t- 
ing.  A  micrometer  adiustmcnt  allows  for  the  turning  of  the 
worm  wheel  by  hand  to  permit  any  recutting  of  teeth  if  de- 
sired.   The  worm  and  worm  wheel  are  entirely  encased. 
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When  desirable,  the  ciiltcr  can  be  fed  through  or  returned 
by  hand,  A  new  and  novel  style  of  handle  is  employed  to 
perform  this,  and  whenever  it  is  not  being  used  tt  disen* 
gages  automatically  from  the  feed  and  remains  stationary. 
A  support  which  rests  central  on  the  sliding  surface  holds 
long  mandrels  firm  and  rigid,  so  that  it  is  not  necessary  to 
disturb  the  adjustment  in  ithe  chang-mg  of  work.  Chips  arc 
deposited  automatically  in  the  base  of  the  machine.  An  au- 
tomatic oil  pump  easily  detached,  c<»nveys  lubricatn  to  the 
cutter.  A  large  patented  oil  pan  forms  the  base  of  the  ma- 
chine. Besides  forming  a  receptacle  for  lubncaUng  oil  it 
catches  all  drippings  which  would  'otherwise  soak  into  the 
floor.  Bearings  are  of  phosphor  bronze,  and  all  sliding 
surfaces  are  scraped  to  standard  surface  plates.  Workman- 
ship throughout   is   of  the  highest   standard. 


New    Barnes  Drill. 


The  accompanying  cut  shows  a  new  26-inch  drilh  which  the 
W.  K.  and  John  Barnes  Co.,  Rockford,  111.,  wisb^to  call  the 
attention  of  the  motor  vehicle  trade  to. 
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After  setting  the  work  and  starting  the  machine,  na  at- 
tention need  be  given  it  until  the  gong  notifies  the  operator 
of  the  completion  of  the  gear.  There  is  a  conspicnnu'i  ab- 
sence of  cones,  belt-tighteners  and  all  such  features  which 
have  proved  detrimental  to  gear  cutting  machinery.  It  has 
no  intricate  and  delicate  mechanism  to  confuse  the  work- 
man, get  out  of  order  and  spoil  work. 

In  connection  with  the  above  machine,  Eberhardt*s  patent 
system  of  Radial  Duplex  Gang  Cutters  is  used.  They  arc 
made  in  gangs  of  two  or  more  separate  cutters  as  illustrated, 
cutting  at  once  from  two  to  twelve  litnshed  teeth,  according  to 
the  nature  ol  the  metal,  size  of  gear  and  pitch.  In  this  manner 
quantities  of  similar  gears  can  be  produced  at  great  reduc- 
tion in  cost. 

— .^ —  ^^-t^^t^—*-    - 

Some  manufacturers  are  putting  in  a  very  large  turret 
lathe  for  hubs  and  similar  work,  having  a  3f/S-inch  feed. 
Such  machines  are  made  by  Bardons  &  Oliver,  Cleveland,  O  , 
and  by  the  A Tncrican  Machine  Tool  Co.,  Cincinnati,  O. 

.^- —   •"•<^*--»  — • — ■ 

In  cases  where  operations  are  to  be  performed  on  both 
ends  of  a  piece,  as  in  solid  rollers  for  bearings,  screws  and 
bolts,  spoke  nipples  and  hubs,  the  Spencer  Automatic  Ma- 
chine Screw  Co.,  of  Hartford,  Conn,,  recommend  their 
double  turret  screw  machines,  which  finish  the  work  com- 
plete, while  other  machines  leave  one  end  to  be  done  by 
hand. 


The  Garvin  Machine  Co.,  Spring  and  Varick  streets,  New 
York,  have  exceptional  facilities  for  the  performance  of  ex- 
perimental work  in  the  motor  vehicle  line.  Their  machine 
shop.ts  one  of  the  largest  and  best  equipped  in  the  United 
Slates,  and  their  experience  covers  all  classes  of  work.  They 
arc  also  very  large  manufacturers  of  machine  tools,  such  as 
screw  machines,  lathes  and  cither  automatic  machinery, "\vhicli 
will  form  a  necessary  part  of  the  equipment  of  a  motor  vehicle 
factory. 


*^.^ 
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In  this  tool  will  be  found  an  eniireiy  new  feature  in  9lidir<g 
drilla,  namely,  a  combination    lever,  wheel  and   power  feed. 

With  this  arrangement  of  feeds  a  drill  is  secured  that  has 
the  range  and  capacity  of  work  required  in  both  a  stationary 
and  sliding  head  drill  of  the  same  size.  For  a  more  detailed 
description  the  reader  is  referred  to  a  pamphlet  which  the 
company  will  send  on  application. 


Trade  Pyblicatiofis. 


A  model  of  trade  literature  is  the  catalogue  of  the  Ball 
Bearing  Co.,  Boston^  Mass.,  fresh  from  the  press,  and  brim 
full  ol  practical  data  on  ball  and  roller  bearings  for  all  pur- 
poses. The  flexible  cloth  cover  bears  in  front  a  striking 
iitlc  page,  the  central  figure  of  which  is  the  infant  daughter 
of  the  general  manager,  W.  S.  Rogers.  Within  will  be 
found  more  practical  information  t»n  the  subject  of  which 
it  treats  than  can  be  learned  from  any  other  source.  A 
particularly  valuable  feature  is  the  tables  of  conversions  of 
measurements  expressed  in  inches  and  millimders.  The 
important  place  which  the  motor  vehicle  axle  and  bearing 
now  hold  in  the  business  of  this  enterprising  concern  may 
be  judged  from  the  fact  that  seven  full  pages  are  devoted  to 
tlie  various  ktnds  of  bearings  manufwictured  for  this  use. 
This  is  said  to  be  the  first  really  complete  catalogue  and 
price  list  ever  issued  by  a  company  making  a  special  busi- 
ness of  manufacturing  anti-friction  devices. 


i.  No.  I,  April  5,  i890> 


THE   HORSELESS   AGE. 


LESmSonheMAB 


Userti  of  motor  vehicles  are  invited  to  cootribttle  to  this  depurtment 
for  the  iffood  of  the  industry. 


Port  Carbon^    Pa..  March  23,  1B99. 
Editor  HoRSKtEss  A(;b. 

D^AR  Sir:  I  note  the  invitation  in  your  March  number  to 
users  of  motor  carriages  to  give  their  road  experience. 
The  writer  is  the  owner  of  a  gasolene  motor  carriage,  and 
during  the  summer  of  1898,  in  company  with  my  wife,  I  ran 
off  1,100  miles,  on  all  kinds  and  conditions  of  roads,  made  a 
trip  to  Philadelphia,  ]00  miles,  and  a  trip  6f  some  fifty  miles 
into  New  Jersey.  Touring  in  a  motor  carriage  is  delightful 
as  well  as  amusing.  The  experiences  on  the  road  are 
varied  and  something  ridiculous,  as  you  meet  all  kinds  of 
animals,  from  the  old  farm  horse  and  spirited  driving  hor3^: 
trt  the  two- legged  road  hog.  I  found  as  a  rule  most  horses 
will  shy  at  the  carriage,  but  seldom  to  such  an  extent  as 
lo  be  dangerous.  When  I  am  on  the  road  and  meet  a  team 
that  shows  any  symptoms  of  fear,  1  run  to  one  side  as  far 
as  possible  and  stop;  if  the  horses  still  seem  nervous,  I 
.^top  the  motor  till  they  pass.  I  generally  find  this  plan 
effective^  and  have  not  li'id  any  accident.  One  trouble  with 
drivers  is  that  when  they  meet  a  motor  carriage  they  arc  so 
surprised  and  look  at  it  so  intently  that  they  neglect  the 
team  they  are  driving,  and  get  into  trouble.  A  case  in  point 
occurred  when  I  met  two  men  slightly  under  the  influence 
of  liquor.  The  horse  they  w*ere  driving  looked  as  though 
a  bolt  of  lightning  would  not  move  him,  but  the  men  were 
so  interested  in  looking  at  the  motor  that  they  let  the  horse- 
take  care  of  himself,  the  consequence  bt-ing  that  the  horse 
backed  them  over  a  shght  cmbankmem;  both  men  jumped 
out  and  let  the  horse  go.  He  ran  a  short  distance,  turned 
around  and  came  back,  meeting  the  men,  who  got  into  the 
carriage  and  went  on  their  way  rejoicing,  no  damage  being 
done. 

I  make  it  a  rule  when  meeting  ladies  driving,  to  get  as 
far  to  one  side  as  possible  and  stop,  and  should  there  be 
an  embankment  on  the  left  side  of  the  road  I  take  that 
side,  and  signal  the  driver  to  take  the  high  side,  so  as  to 
avoid  any  possibility  of  the  horse  going  over  the  embank- 
ment. T  find  this  plan  quite  effective,  and  as  a  rule,  drive-s 
arc  glad  10  co-i operate  in  \t.  It  is  quite  amusing  when  you 
meet  a  man  and  a  woman  driving?  a  horse,  to  sc-  them  bolh 
jump  out,  the  woman  getting  as  far  out  of  the  way 
as  possible,  and  the  man  grabbing  the  horse  by  tht' 
head  and  holding  on  like  grim  death,  and  when  the 
motor  carriage  passes  and  the  horse  does  not  even  blink 
his  eyes  or  move  a  peg,  the  whole  outfit  looks  so  sheepish 
that  you  cannot  help  laughing  at  them.  It  is  also  quite 
amusing  when  you  travel  011  toll  mads,  for  toll  gate  keepers. 
as  a  rule,  have  not  seen  motor  carriages,  and  are  at  a  loss 
what  to  charge.  In  one  case  the  gate  keeper  looked  at  the 
wheels,  and  as  they  are  similar  to  bicycle  wheels,  she  de- 
cided the  proper  thing  to  dc»  was  to  charge  bicycle  rates: 
one  gate  keeper  on  the  Lancaster  pike  was  so  interested  in 
the  carriage  that  she  forgot  to  collect  the  toll,  and  did  not 
discover  her  mistake  until  I  was  some  distance  away,  when 
she  excitedly  shouted  to  me  lo  hold  up. 

When,  louring  in  a  motor  carriage,  you  strike  a  town  an<^ 


stop  lor  refreshments  or  rcsti  as  a  rule  the  whole  popuia.cion 
will  turn  out,  surround  the  carriage,  and  ask  all  kinds  of 
questions.  If  you  have  clrmbcd  a  steep  hill  to  get  to  the 
town,  one  of  the  firat  questions  will  be:  Can  you  run  up 
hill?  Or,  if  you  have  run  down  a  long  hill  into  the  town, 
some  one  will  ask.  How  do  you  manage  lo  gel  iluwn  a  hill? 
Don't  the  machine  run  away  and  sma>h  up?  or.  What  do 
you  do  when  you  want  to  turn  around?  etc.,  etc. 

On  our  trip  to  Philadelphia,  we  stopped  in  Pottstown 
over  night.  I  put  the  carriage  in  the  hotel  stable,  and  gave 
the  hostler  permission  to  show  it  to  any  interested  persons^ 
He  told  me  next  morning  that  he  w^as  kept  busy  until  after  12 
o'clock  showing  it,  and  then  had  to  lock  the  door,  and  refuse 
to  admit  any  more  people.  This  was  the  case  wherever  we 
went.  In  Reading  we  were  surrounded  by  great  crowds  of 
people  whenever  we  stopped,  and  it  was  almost  impossible 
to  get  out  of  the  crowds  without  accident  when  leaving. 

We  spent  three  weeks  in  Philadelphia,  and  if  you  think  it 
would  interest  your  readers,  1  would  be  pleased  to  give  my 
expcri'ence  in  the  crowded  streets  of  the  city.     • 
Yours  truly, 

Motor. 


A  Mexican  Gasolene  Motor. 


Mohlcr  &  DeGrcss,  Mexico  City,  Mex.,  have  built  three 
motor  carriages,  one  of  which,  propelled  by  a  6  H.  P.  gaso- 
lene motor,  Mr.  Mohlcr  recently  brought  with  him  to  Me- 
chanicsburg.  Pa.  In  this  carriage  he  is  now  placing  gear- 
ing with  friction  clutches  direct  in  gear  wheels,  as  the 
French  method  of  changing  speed  by  meshing  the  gear  teeth 
while  in  motion  proved  unsatisfactory,  Mr  Mohlcr  states 
that  they  will  hereafter  confine  their  output  to  double  cyl- 
inder gasolene  motors  and  the  transmission  mechanism  for 
the  trade,  as  complete  carriages  canoot  be  made  to  advan- 
tage in  Mexico, 


Unc  ut  the  types  of  motor  which  tliey  manufacture  for  tthc 
trade,  depicted  here,  weighs  275  pounds,  and  is  especially 
applicable  for  delivery  wagons.  It  is  41-2  by  41-2,  and  is 
governed  either  on  the  hit  and  miss  principle  or  by  throt- 
tling as  desired.  The  cylinders  are  made  of  steel  tubes, 
aluminium  or  cast  iron,  tlie  latter  being  preferred  by  the 
makers. 

Another  type  of  vehicle  motor  which  they  are  producing 
is  shorter  than  the  above,  with  valves  placed  in  valve  boxes 
on  the  side  of  the  cylinder  and  cranks  entirely  encased. 
This  type  is  made  in  4  and  6  H.   P. 

The  above  motors  represent  the  experience  derived  from 
no  less  than  twelve  different  motors,  built  and  abandoned. 


ii8,  119,  having  cams  adapted  to  place  the  clutch  devices  suc- 
cessively in  and  out  of  action  until  the  pair  of  gears  giving 
the  desired  speed  ;s  placed  in  operation. 

Means  &re  also  provided  for  reversing  the  motion  trans- 
mitted to  the  axle  by  a  separate  hand  lever*  199,  which  con- 
trols the  gearing  between  the  shaft  t6,  and  -the  axle  driving 
sprocket  136. 

The  vehicle  i?  steered  by  an  ordinary  handle,  75,  upon 
which  is  placed  a  reciprocating  block,  76,  adapted  to  regulate 
the  speed  of  the  vehicle  by  operating  mechanism  for  placing 
the  cam  shaft  in  and  out  of  gear  with  the  motor  driven 
shaft,  and  for  causing  its  rotation  in  either  direction. 

The  motor  shaft  is  started  by  a  spring  normally  held  in 
tension  and  adapted  to  rotate  two  grooved  friction  driving 
pulleys  that  may  be  placed  in  and  out  of  engagement  with  the 
motor  balance  wheel,  tlie  continued  motion  of  which,  after  the 
motor  has  started,  serves  to  return  the  power  of  the  released 
spring  and  to  place  it  again  in  tension. 

618,922 — ^Dcvice  for  Transmitting  Motion — J.  G»  Wagner, 
Jr,  and  H.  S.  Searlc,  Fcbruai-y  7,  1899. 

The  object  of  the  invention  is  to  transmit  a  uniform  rotary 
motion  frorn  one  shaft  to  another  parallel  shaft,  by  means 
of  a  connection  rod,  or  pitman  D»  pivoted  in  slots  in  a  double 
frame  A,  suspended  between  the  shafts.  The  pitman  is  at- 
tached to  the  driving  shaft  B.  by  the  usual  crank  and  pin,  and 
to  the  driven  shaft  C,  by  a  crank  pin  traveling  in  a  longitud- 
inal slot  in  the  end  of  the  pitman.  Near  the  inner  end  of  this 
slot  is  a  stud  I,  traveling  in  a  cam  race  4,  cut  in  the  face  of 
the  crank.  The  action  of  the  parts  is  to  transmit  a  uniform 
motion. 
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The  more  important  claim?  arc  for  means  for  moving  the 
ooanectJoii  rod  independently  and  at  different  speed  from 
the  driven  shaft  to  compensate  for  the  irregnlar  motion  of 
the  driving  end  of  the  pitman. 

618,972— Gas  Engine^— C.  R,  Ahop,  February  7*  1899. 

As  stated  by  the  inventor  the  invention  consists  of  means 
by  which  each  compress!  on -cylinder  is  flushed  v^'ith  a  charge 
of  atmospheric  air,  following  the  exhatisl  of  the  exploder' 
and  spent  charge,  and  prior  to  the  admission  of  a  fresh  ex- 
plosive charge;  in  an  improved  pump  for  forcing  gas  or 
gasolene  into  atmospheric  air  under  pressure  to  produce 
the  explosive  charge  to  be  supplied  to  the  compression-cyl- 
indcr,  and  in  an  improved  means  for  lubricating  the  joint 
between  the  piston-head  and  the  piston-rod. 


■'  ^SS^SS^SSSs'ii^  ^ l««k 


iO 


HO 


i^e 


\j3o%^ 


'US 


izi 


-J2S 


^  -2<t 


\JJ 


72 


130/ 
J3li 


JZ'd 


Th*  crank  operates  by  means  of  an  eccentric  54,  two  double- 
acting  air  pumps  31  and  32,  each  of  which  at  every  stroke 
forces  air  into  one  of  two  tanks  or  reservoirs,  35.  37.  and  36. 
3S.  which  are  in  communication  with  the  pump.  One  tank. 
37*  38.  supplies  air  for  flushing  one  cylinder  when  the  pressure 
therein  is  released  on  the  opening  nf  the  exhaust  port.  28.  by 
the  outgoing  piston,  while  the  other  reservoir,  35.  36,  serves 


M 


as  a  mixing  lank  for  producing  the  explosive  gases  from  the 
incoming  air  and  a  supply  of  fuel  forced  into  the  air  supply 
pipe  by  a  pump,  54,  operated  from  the  crank  shaft.  Each 
pump,  31  and  32.  supplies  air  for  flushing  one  cylinder,  and 
the  explosive  mixture  for  the  adjoining  cylinder  The  stroke 
of  each  pump  is  timed  to  produce  a  maximum  air  pressure 
upon  the  opening  of  the  cylinder  cxhaus-t,  and  when  a  cylinder 
is  filled  with  air  the  supply  thereof  ceases,  and  the  explosive 
charge  is  admitted  through  a  po«;itively  operated  valve,  125. 
the  last  quantity  of  air  being  driven  out  as  the  exhaust  closes 
and  the  piston  begins  to  compress  the  explosive  mixture. 
An  electric  igniter  is  shown  and  described. 

Separate  supplie:i  of  air,  under  Intermittent  pressure,  are 
indispensable  for  each  cylinder,  but  a  common  supply  of  ex- 
plosive mixture  may  be  employed  for  both  cylinders, 

The  apparent  patentable  features  of  the  invention  arc  th'^ 
means  for  producing  the  supply  of  air  and  explosive  gases  in 
the  peculiar  manner  described,  together  with  a  combination 
of  the  mixing  chambers  and  the  pump  for  supplying  th<^ 
lir  and   fuel,   respectively. 

The  bearing  of  the  connecting  rod  in  the  piston  is  lubri- 
cated by  oil  from  a  small  closed  receptacle,  19.  on  the  inner 
*,ide  of  the  piston,  and  adapted  to  be  refilled  by  removing 
a  cap.  36,  in  the  cylinder  head.    This  improvement  is  claimed. 

619,004 — Rotary  Internal  Combustion  Engine— J.  W.  Ty^ 
Rard  and  P.  L.  Tygard.  February  7.  1899. 

Briefly  stated,  the  invention  consists  in  providing  two  an- 
nular chambers,  each  containing  traveling  pistons,  which,  in 
the  first  chamber,  draw  in  and  compress  an  explosive  mixturr, 
and  by  means  of  valves  common  to  both  chambers  deliver 
the  mixture  between  the  closed  valves  and  traveling  pistons 
of  the  second  chamber,  wherein  it  is  ignited  and  exploded 
for  propelling  the  pistons  in  the  latter  chamber. 

A  stationary  case  is  provided  with  a  circumferential  an- 
nular explosive  chamber,  3.  containing  two  diametrically  op- 
posite pistons,  4,  adapted  to  travel  therein.  The  pistons  are 
mounted  on  a  hitb  secured  to  a  concentric  shaft,  7^  supported 
in  bearings,  8,  so  that  the  travel  of  the  pistons,  4,  will  cause 
the  shaft  to  rotate.  Arranged  eqnidistantly  and  across  the 
annular  chamber,  3.  and  pathway  of  the  pistons,  4,  are  a  num- 
ber of  valves.  9.  connected  by  a  suitable  gear  wheel.  10.  to  the 
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shaft,  in  order  that  the  valves  may  rotate  and  open  the  an- 
nular pathway  to  permit  the  pistons  to  pass  and  to  close  the 
annular  space  immediately  thereafter.  These  several  valves 
are  hollow,  and  by  lateral  openings,  or  inlet  ports,  ii,  21, 
momentarily  communicate  with  the  annular  chamber,  3,  di- 
rectly behind  the  pistons,  4,  as  they  pass  corresponding  side 
openings,  12,  formed  in  the  walls  of  the  annular  chamber. 
Each  valve,  13,  is  provided  with  a  fuel  pipe,  19,  having  a 
cocHr  20,  and  with  openings,  16,  for  the  admission  of  air  to 
form'an  explosive  mixture  with  the  fuel  jgas. 

At  equidistant  points  through  the  walls  of  the  annular 
chamber,  3,  are  formed  eduction  ports,  18,  for  the  escape  of 
waste  products  of  the  successive  explosions. 

The  igniter  is  situated  in  the  valve  casing,  13,  and  consists 
of  a  contact  breaker,  22,  traveling  upon  a  contact  ring,  23,  in 
connection  with  the  valve  and  formed  with  a  break,  24,  to 
produce  an  electric  spark  at  regular  intervals. 

Connected  to  the  structure  previously  described  and  sepa- 
rated therefrom  by  a  partition,  25,  is  an  adjoining  annular 
chamber,  26,  containing  two  pistons  similar  to  those  just  de- 
scribed and  attached  to  the  shaft,  by  which  they  are  driven. 
The  valves  being  common  to  both  of  the  annular  chambers, 
move  with  relation  to  their  respective  pistons  in  the  same 
manner  and  successively,  the  gearing  causing  each  valve  to 
revolve  twice  during  every  revolution  of  the  shaft.  These 
pistons,  after  passing  the  valves,  serve  to  suck  or  draw  th»; 
gas  and  air' behind  them  into  the  annular  chamber,  26,  until 
Ihe  next  valve  is  passed  and  closed,  after  which  the  follow- 
'ing  piston,  as  it  approaches  the  front  of  the  valve,  will  com- 
press the  explosive  mixture,  and  then  force  it  through  the 
lateral  opening,  10,  into  the  annular  explosive  chamber,  3,  as 
the  valve  is  turned  for  the  passage  of  the  piston.  As  the  valve 
is  closed  behind  the  departing  piston,  in  the  explosive  cham- 
ber, the  explosive  charge  is  ignited,  producing  an  explosion 
which  gives  to  the  piston  the  desired  impetus,  and  the  prod- 
ucts of  explosion,  after  expanding,  are  driven  through  the 
exhaust,  18,  by  the  succeeding  piston. 

As  the  pistons  approach  and  pass  the  several  valves  in 
rapid  succession,  each  valve  operates  with  respect  thereto,  to 
introduce  the  explosive  mixture,  which  is  then  ignited  as  de- 
scribed. As  there  are  only  two  pistons  in  each  annular 
chamber,  and  three  separate  valves  common  to  both  pistons 
and  located  equidistant  in  the  pathway  of  the  pistons,  the  sev- 
eral valves  operate  at  diflferent  periods,  in  accord  with  the 
relative  positions  of  the  pistons,  so  that  the  successive  explo- 
sions are  not  synchronous  with  the  rotations,  thereby  secur- 
ing a  more  uniform  motion.  The  invention  seems  to  be  cap- 
able of  employing  any  number  of  pistons,  providing  the  num- 
ber of  valves  is  greater. 

'  The  gas  supply  is  controlled  at  each  valve  casing  by  a  gov- 
ernor, consisting  of  a  bar,  28,  pivoted  near  its  center  upon 
one  end  of  a  short  shaft,  29,  eccentric  to  the  axis  of  the  valve, 
the  opposite  end  of  the  shaft,  29,  being  provided  with  a  small 
pinion,  30,  engaging  teeth  formed  in  one  edge  of  a  pivoted 
plate,  31,  adapted  to  open  and  close  the  gas  passage,  ^2,  lead- 
ing into  the  valve  chambers.  The  bar  is  provided  at  one  end 
with  the  usual  centrifugal  weight,  and  at  the  other  end  with 
a  spring  for'  keeping  the  gas  inlet  normally  open. 
•  The  inventors  claim  broadly  the  first  annular  chamber  for 
preparing  -the  explosive  mixture,  in  combination  with  its 
rotary  pistons  for  compressing  and  forcing  the  charge  into 
•an  adjoining  annular  explosion  chamber,  also  containing  trav- 
'  elihg  pistons,  with  means  for  igniting  the  charge  for  driving 
the  pistons.  This  combination  is  enlarged  in  the  following 
claims;  so  as  to  include  successively  the  drawing  in  of  the 


air  and  fuel,  the  automatically  operated  valves,  the  succession 
of  explosions,  the  alternate  operation  of  the  valves  in  trans- 
mitting the  explosive  charges,  and  in  opening  the  passage  for 
the  pistons,  the  inlet  and  outlet  passages,  the  admission  of  the 
compressed  charge  between  the  valve  and  the  departing  pis- 
tons, and  finally  the  governor. 

The  motor  illustrated  by  the  drawings  is  provided  with 
conically  shaped  co-acting  piston  hubs  and  valves.  The  rea- 
son for  this  construction  is  not  apparent,  and  although  it 
may  be  a  simple  method  of  obtaining  the  desired  relative  sizes 
of  the  annular  chambers,  yet  the  tendency  to  wear  and  subse- 
quent leakage  may  be  found  to  be  greater  than  in  the  plain 
cylindrical  type.  In  view  of  this  defect  in  all  existing  types 
of  low  speed  rotary  motors,  particular  attention  should  be 
paid  to  these  considerations  in  designing  a  machine  of  this 
description.  No  means  for  packing  or  taking  up  the  wear  is 
indicated,  and  the  bearing  surfaces  between  the  various  com- 
partments appear  to  be  small,  especially  at  the  contact  of  the 
valve  with  the  piston  hub. 

619,396— Igniter  for  Gas  Engines— W.  L.  Crouch,  February' 
14,  1899. 


The  ignition  tube,  3,  is  surrounded  with  the  usual  chim- 
ney, 16,  provided  with  a  burner,  17,  which  serves  to  heat  to 
incandescence  a  thin  strip  of  platinum  or  other  suitable  metal 
supported  in  the  ignition  tube.  After  the  burner  is  turned  off 
the  platinum  strip  is  maintained  at  a  high  temperature  by  the 
successive  explosions  in  the  cylinder.  It  thus  serves  as  an  ig- 
niter without  the  aid  of  external  heat. 

619,505— Motor  Vehicle— G.  L.  Roby,  February  14,  1899. 

The  invention  consists  partly  of  a  handle  steering  bar,  A. 
containing  a  secondary  shaft  adapted  to  be  rotated  by  a 
knob,  A2,  and  by  means  of  a  threaded  lower  portion,  to  raise 
or  lower  a  block,  B6,  which  is  connected  by  series  of  levers 
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and  rods  to  the  sliding  collar,  L3,  supporting  the  governor 
wdghts  in  conjunction  with  the  collar,  Li,  both  carried  on 
the  main  or  auxiliary  shaft,  D4,  of  the  motor.  By  rotating 
the  knob,  A2,  the  collar,  L3,  is  moved  on  a  shaft  to  change 
the  position  of  the  weights,  and  therefore,  to  alter  the  speed 
at  which  the  governor  is  operated.  The  collar,  Li,  carries  a  cam 
operating  a  plunger  of  a  pump,  K,  that  acts  to  force  the  suc- 
cessive charges  of  fuel,  etc.,  into  the  feed  pipe,  L,  of  the 
motor.  The  function  of  the  governor  is  to  disengage  the 
cam  from  the  pump  plunger,  so  as  to  stop  the  supply  of  the 
fuel  to  the  motor. 

A  driving  sleeve,  G,  is  normally  held  by  an  interior  spring 
in  engagement  with  a  dog  (not  shown)  upon  the  shaft,  D4. 
and  is  disengaged  therefrom  by  a  frame  carrying  the  idle 
pinions,  G3,  which  is  moved  along  the  shaft  to  disengage  the 
dog  from  the  sleeve  and  to  mesh  with  a  gear  formed  on  the 
face  of  the  driving  sleeve.  The  movement  of  the  frame  is 
obtained  by  a  spring,  interposed  between  the  frame  and  a  slid- 
ing gear,  G5,  splined  to  the  shaft.  The  further  movement 
of  the  gear,  Gs,  brings  it  into  engagement  with  the  driving 
sleeve  by  means  of  the  intermediate  pinions,  G3,  thereby  re- 
versing the  rotation  of  the  sleeve.  The  gear,  G6,  is  moved 
by  clutch  levers,  G7,  attached  to  a  handle,  G9,  through  a 
system  of  levers  and  rods. 

The  invention  also  consists  in  an  elastic  connection  between 
each  driving  axle  sprocket,  X,  and  the  hub  of  the  wheel.  This 
is  obtained  by  attaching  to  each  hub  a  curved  air  cylinder,  24. 
which  contains  a  piston  rigidly  connected  to  the  driving 
sprocket.  With  this  con^ruction  the  inventor  claims  that  all 
sudden  accelerations  or  retardations  of  motion  are  yielding 
and  gradually  transmitted  from  the  motor  to  the  wheels,  and 
vice  versa. 

Means  arc  also  shown  and  claimed  for  continually  taking 
up  the  slack  of  the  driving  chain,  consisting  of  two  loosely 
mounted  rollers  adapted  to  be-  rocked  in  opposite  directions 
against  the  chain  by  the  downward  movement  of  the  vehicle 
body. 

The  structure  of  the  steering  and  speed  regulating  post  is 
claimed  to  be  novel,  as  described  herein,  together  with  the 
means  for  transmitting  its  motion  to  vary  the  speed  of  the 
motor.  A  claim  is  made  for  "the  combination  of  two  collars 
siding  in  suitable  guides  upon  the  main  or  auxiliary  shaft  of 
the  motor,  which  arc  connected  by  flexible  arms  to  each 
other,  one  of  said  collars  being  attached  to  the  speed  regulat- 
ing lever  thereof  and  the  other  to  a  cam,"  capable  of  carry- 
ing the  operation  of  "the  piston  of  a  pump,  injecting  explosive 
liquid  into  the  air-duct  of  the  motor."  The  claim  also  in- 
clude the  details  of  the  pump,  in  which  the  valves  are  directly 
and  positively  operated  by  the  plunger;  the  reversing  gear 
substantially  as  described  herein;  and  an  elastic  cushion  of 
air  or  other  gaseous  substance  interposed  between  the  motor 
and  the  vehicle  driving  wheel  by  "confining  it  in  tightly- 
closed  cylinders  at  varying  densities." 

619,527— Motor  Vehicle— C.  E.  Woods,  February  14,  1899. 

Briefly  stated,  the  invention  consists  of  a  motor  vehicle 
having  a  spring  support  or  supports  adapted  to  subserve  the 
double  purpose  of  flexibly  supporting  the  vehicle-body  and 
motor,  the  motor  being  preferably  provided,  as  in  prior  con- 
structions, with  a  pivoted  mounting  at  one  end  coaxial  with 
the  gear-wheel  directly  engaging  the  driving  wheel  of  the 
motor,  the  other  end  of  the  motor  being  united  with  the 
common  flexible  support. 

Two  motors  are  preferably  employed,  those  illustrated  being 
enclosed  electric  motors  having  extensions,  b,  by  which  the 
motors  are  rotatively  suspended  upon  the  gear  shaft.     Each 


motor,  a,  carries  a  spur  driving  pinion,  c,  engaging  a  corre- 
sponding driving  gear,  mounted  upon  the  adjacent  rear  whed. 
The  motors  are  further  held  in  position  by  a  connecting  rod 
extending  between  them,  and  rigidly  attached  to  boith.  The 
usual  elliptic  springs  are  interposed  between  the  vehicle  bo<^ 
and  the  axle,  and  each  motor  is  united  by  a  rigid  link,  e,  to  tUe 
contiguous  end  of  one  spring,  it  being  seen  that  a  single  ellip- 
tic spring  supports  each  motor.  By  this  construction  the  ve- 
hicle body  is  permitted  the  requisite  wide  range  of  motion, 
and  the  motor,  while  relying  for  its  support  upon  the  same 
spring  that  supports  the  vehicle  body,  has  a  much  smaller* 
range  of  movement.  It  is  claimed  by  the  inventor  that  by  at- 
taching the  motors  to  the  ends  of  the  elliptic  springs^  tht 
vehicle  bodies  and  motors  may  have  the  ranges  of  movement 
to  which  they  are  peculiarly  suited,  and  by  giving  the  motor 
a  spring  mounting,  the  sudden  impact  or  violent  engagement 
between  the  cogs  of  the  gear  wheel  during  the  running  of 
the  vehicle,  is  prevented. 

A  modification  is  shown,  in  which  each  motor  is  supported 
from  the  center  of  a  semi-elliptic  spring,  and  from  the  vehicle 
body,  in  addition,  by  means  of  a  strap  and  buckle.  B^  this 
latter  construction  a  direct  downward  pull  is  exerted  by  the 
motors  upon  the  wagon  body,  through  the  medium  of  the 
straps,  this  downward  movement  being  also  resisted  by  the 
semi-elliptic  springs.  When  the  motor  is  started  to  move  the 
vehicle  forward,  the  springs  yieldingly  limit  the  tendency  of 
the  motor  to  move  upwardly. 

The  claims  are  for  a  flexible  support  of  a  vehicle  body 
composed  in  part  of  an  elliptic  spring,  and  a  motor  in  en- 
gagement with  the  running  gear  of  the  vehicle  and  flexibly 
supported  by  a  movable  part  of  the  elliptic  spring;  also  for 
the  foregoing  in  comination  with  a  rigid  connection  be- 
tween the  motor  and  spring;  the  motor  gear  wheel  and  the 
axle  gear  wheel,  the  motor  with  its  gear  wheel  being  rota- 
tively suspended  upon  the  rear  axle.  The  independent  con- 
nection of  each  motor,  with  its  respective  support,  is  also 
claimed. 

The  novelty  seems  to  lie  in  the  suspension  of  the  motor  on 
the  one  hand  by  a  rigid  connection  to  a  semi-elliptic  spring, 
or  one  end  of  a  full  elliptic  spring,  and  on  the  other  hand  by 
a  rotative  connection  to  the  rear  axle,  the  transmitting 
gear  being  adapted  to  be  in  operation  during  rotation. 

619.776 — Gas  Engine — P.  Murray,  February  21,  1899. 

The  patent  describes  a  gas  engine  carrying  a  single  cylinder 
casing,  6.  open  at  both  ends,  and  divided  by  a  transverse  par- 
tition, 9.  into  two  separate  cylinders,  each  having  a  piston,  7. 
and  arranged  to  be  single  acting,  as  in  the  ordinary  type,  the 
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impulse  of  one  piston  being  in  the  opposite  direction  to  thai 
of  the  other,  so  that  taken  together,  the  cylinders  supply  the 
essential  of  a  double  acting  enginc- 

The  main  interest  of  the  invention  hes  in  the  attempt  tu 
produce  a  successful  "unicycle"  gas  engine,  and  to  provide 
an  explosion  at  cver\'  outgoing  stroke  of  each  piston.  Ac- 
cordingly, the  invenitor  has  provided  a  device  for  driving  the 
exhaust  gases  from  each  cylinder  by  a  charge  of  air  admitted 
through  a  non-return  valve.  28,  at  the  moment  the  pressure  in 
the  cylinder  is  relieved  on  the  opening  of  the  exhaust  port,  83, 
by  the  piston  approaching  ilit  limit  of  its  outward  stroke. 
The  air  is  then  forced  out  by  the  admission  of  the  explosive- 
mixture,  which  fills  the  cylinder  as  the  exhaust  closes,  and 
the  piston  begins  to  return  to  compress  the  charge. 

The  quantities  of  air  and  explosive  gases  are  successively 
forced  into  the  cylinders  of  ;i  donble  acting  putiip,  30,  adapted 
to  circulale  each  gas  separately  on  one  side  of  the  piston, 
which   \^   reciprocated   iwU'^   for  every   reciprocation   of  the 
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\a*hich  the  explosive  mixture  and  air  from  the  pump,  and  th'* 
gases  in  the  cylinders,  are  released  or  compressed.  The  nov- 
elty of  the  invention  seems  to  consist  mainly  in  the  double 
poAver  cylinder  co-acting  with  the  double  acting  pump,  tht 
means  for  operating  the  pump,  and  the  apparatus  for  convey- 
ing and  controlling  the  charges  of  air  and  explosive  gases. 
Many  details  of  construction  not  herein  described  arc  in- 
cluded in  the  claims,  fifty-threc  in  ntimher. 

A  carburettor  is  shown  and  claimed,  situated  around  the 
chimney  of  the  ignition  tubes,  A  valve  in  the  carburetting 
chamber  adapted  to  be  opened  by  the  suction  of  the  pump,  en- 
gages with  the  spindle  of  a  liquid  fuel  inlet  valve  at  every 
stroke,  so  as  to  adr.nt  a  quantity  of  fticl  to  be  vaporized. 

The  inventor  has  a  claim  for  "the  process  of  preventing  pre* 
mature  explosion  or  ignition  of  explosive  gas  in  a  gajs-engine, 
which  consists  in  interposing  a  charge  of  non-explosive  air 
between  an  explosive  charge  of  gas  and  the  product  of  a  pre- 
viously ignited  charge  of  gas*  substantially  as  set  forth." 


«nginc,  in  order  that  each  cylinder  may  be  supplied  with  the 
necessary  number  of  charges  of  air  and  the  explosive  gases 
The  motion  of  the  pump  is  timed  so  as  to  supply  one  cyl- 
inder with  the  air  and  gas  charges  while  the  other  cylinder  is 
under  such  pressure-  as  to  prevent  any  admission  of  gas,  The 
pump  is  operated  by  a  bell  crank  lever,  77,  attached  to  a 
toggle,  71,  74,  which  is  connected  by  a  link,  7J,  to  one  of  the 
reciprocating  rods  which  couple  the  two  engine  pistons  to- 
gether. 

The  explosive  mixture  is  produced  by  the  action  of  the 
pump  in  drawing  a  current  of  air  into  the  mixing  device,  47, 
into  which  is  admitted  intermittently  quantities  of  fuel  gas 
through  a  valve  operated  from  the  crank  shaft  by  means  ni 
a  cam  rocked  lever,  60,  whch  is  placed  in  and  out  of  engage- 
ment with  the  cam  by  meau'i  of  a  centrifugal  shaft  governor. 

No  positively  operated  valves  arc  employed,  with  the  cx- 

eption  of  the  fuel  admission  valve      The  desired  operation 

if  the  apparatus   is  dependent  upon  the  relative  periods  at 
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620,166 — Automobile  Vehicle — M.  F,  McAnelly  and  E.  F. 
Williams.   February   28,    iSpQ. 

The  invention  relates  to  automobile  vehicles  for  iravcrsiniy: 
land,  water,  snow  or  ice,  and  consists  of  a  boat-shaped  body 
containing  a  transverse  driving  shaft,  carrying  two  spiral 
motor  springs,  adapted  to  be  wound  by  hand  and  to  be  placed 
in  and  out  of  engagement  w^ith  the  shaft.  Two  traction 
wheels  at  the  rear  of  the  vehicle  are  geared  by  chains  to  the 
driving  shaft.  A  device  for  driving  the  shaft  by  hand  is  also 
shown. 
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SPECIAL   NOTICES. 

O 

A4vmnlammumU  loMrted  tintfer  thii  beMfln^  at  $2.00  ma  inch  for  < 
iMue,  payable  In  ii4|vftiice* 


Or  with  hubs  keyed  on  axle*  Any  diameter 
wheels,  and  any  section  rims. 

We  manufacture  steel  rims  of  all  sizes  and 
sections,  and  will  be  ;pleased  to  quote  on 
ap pi  [cation. 

WESTON-MOTT  COMPANY. 

UTICA.  N.  V. 

HUBS  FOR  MOTOR  CARRIAGES 

Can  be  produced  cheaply  on   our 

No.   6  HUB    MACHINE. 

The  Largest  Hub  Machine  Built. 

Complete  Outfits  Furnished. 

Catalogue  and  Prices  on  Application.  ' 

BARDONS  &  OLIVER,  Cleveland.  Ohio,  U.  S.  A.  I 


GASOLINE    ENGINES  j 

OF     LATEST  ' 

XW'O-CYl-IIVIiEil    BALiW^CHD    XYPB. 

NBA TI^ST  BE SfGX  MOH T    C OMPA C T, 

From  X'-    H.  P.  up. 

A.  W.  KING,  273  S   Canal  Street,  CHICAGO,  11,1^. 

SPARK    COILS 

^^kg^iig^a^Kp^        For  Igniting  Gas  i 
.^■""^^  engines.  Etc 

Indyction  CoHs  giving  PAT  Spark, 

C.  F.  5PLITD0RF, 
W  Vma4cwMUr  Street,    mw  YORK. 


For  Sale-A  Winton  Motor  Carriage 

At  a  bargain,  1898  model,  used  about  six  months, 
recently  rebuilt  Can  be  seen  and  tested  by  appoint* 
ment.  GEO-    h.    WEISS, 

75   Inglefide   Avenue,  Cleveland,    Ohio. 

A    GAS    ENGINE. 

Advertiser  has  control  of  American  ri^^hts  of  a 
Gas  Engine  of  foreign  patent  and  which  isadmitedly 
the  best  on  the  market.  Will  consider  a  proposition 
to  form  company,  or  nccept  royalty,  or  sell  all  rights. 
Address  GAS  ENGINE,  care  Thk  HoRSfXESs  Age. 

pOR  SALE.— TRACTION    WHEEL    PATENT, 

-t  issued  May  12,  IS'^b,  No,  5S*^,mh,  the  oolj  thing 
yet  invented  that  prevents  motor  vehicle  wheels  from 
slipping  on  sn<m\  icy  or  muddy  roads.  Address 
D.  L.  REAGEN,  General  Delivery,  Roxbury,  Mass. 

FOR  SALE.— WINTON  MOTOR  CARRIAGE  in 
good  condition.  Has  betrn  run  less  than  2, mO 
miles.  Price,  Sf»50. 00,  ST.  LOUIS  MOTOR  CAR- 
RIAGE CO.,  1112  Olive  Street,  St.  Louis,  Mo. 


FOR  sale; 

A  second-hand  Duryca  Motor  Carriage-  Price,  $450. 

GILBERT  J.   LOOMIS, 

Wkst FIELD,   Mass. 

WANTED.— Bids  on  the  Construction  of  a  Motor 
Vehicle,  from  drawings  finished  to  a  scale,  and 
also  on  same  vehicle  in  quantities.  Also  wish  to 
purchase  the  best  actual  6  H.  P.  Gasolene  Vehicle 
Motor  CD  the  market  Address,  Horseless  Aqe, 
150  Nassau  Street,  New  York  City. 

TITANTED. — By  Mechanical  Enpneer  and  business 
''  man  having  had  long  experience  in  selling,  de* 
signing  and  manufacturing  steam,  gasolene,  and 
electric  devices,  a  position  where  fae  can  develop  im- 
portant improvements  in  motor  carriages.  Address, 
INGENIEUR,  care  Horseless  Age, 


!!?  P^ 


jOirfwt^    CSv>#%lr^O.   f^t^r  Motor  Carrlsffes,  5ullcle«» 
•WWllT^    ^P*#I%1P5»    Multl-Cycl*«    nnrl     eicyclev, 
fiwatred  from  special  sti-el    prepared  for  and  adapted  to  this 
purpose     We  raak«  any  sue  and  length  required  from  wire  Qoe-qujirter 
to  one- sixteenth  inch  diameier, 

Wriie    IIS    for  prices  on    what   you    want* 

TWe  WIRE  0OOP5  COMPANY,  Worcester.  Hass 
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Ihc  number  at  work  when  the  inspector  entered)  francs  ifi 
atl,  which  may  be  regarded  as  an  expression  of  the  court's 
opinion  of  the  law  of  1848. 

The  Count  said  that  he  would  forward  the  protect  of  hi» 
workmen  to  the  President  of  the  Republic  and  do  his  utmost 
to  bring  the  matter  before  the  Chamber  of  Deputies. 

The  motor  vehicle  indtistry  is  destined  to  reveal  the  in- 
adequacy of  many  laws  which  arc  intolerable  to  its  swift  and 
vigorous  growth.     Laws  which  impede  its  progress  must  be 

repealed^ 

, ■■^11 

Electricity  vs.  Qasolene. 

Rivalry  betweeo  the  gasolene  and  electric  interests  is  run- 
ning high  in  Buffalo.  N.  Y.,  where  a  franchise  has  recently 
been  granted  a  company  to  run  public  vehicles  in  the  park. 
It  IS  reported  ibat  the  gasolene  system  has  been  adopted  by 
the  success/ul  applicant  for  the  franchise,  and  the  electric 
interests  show  their  hand  in  an  editorial  of  a  local  newspaper, 
reciting  the  alleged  dangers  and  discomforts  of  the  gasolene 
system,  while  in  retaliation  the  adherents  of  gasolene,  \n 
another  local  daily,  refer  to  the  showing  at  the  recent  mo- 
tor carriage  festival  at  Nice,  France^  when,  out  of  seventy 
vehicles  on  parade  sixty-ntne  were  propelled  by  gasolene  mo- 
tors and  one  by  steam,  electricity  not  being  represented  at 
alU  Uf  course,  there  w*as  need  of  further  explanation  in  both 
cassiS  to  arrive  at  just  conclusions,  but  in  the  keen  rivalries 
of  business  theee  explanations  are  omitted. 

How  to  Meet  a  Frightened  Horse. 


that  the  materials  composing  it  can  be  had  at  any  drug  store 
is  unique  as  regards  sparking  devices. 


A  veteran  siibstTibcr  of  The  Horseless  Age,  owner  of  a 
motor  carriage  which  he  has  run  thousands  of  miles  over 
country  roads,  has  some  valuable  advice  to  give  the  novice 
in  regard  to  the  be^t  way  to  approach  a  frightened  horse  on 
the  highway.  If  the  operator  of  the  motor  carriage  and  the 
horse  both  become  frightened,  he  says,  trouble  will  surely 
result.  "The  bold  way  is  the  best  way  in  such  an  emergency. 
Do  not  stop  your  carriage  and  keep  it  standing  in  front  of 
the  frightened  animal  to  add  to  his  terror,  but  press  on  at 
good  speed,  giving  ih<f  horse  plenty  of  roadway,  and  before 
the  perturbed  beast  can  do  any  damage  the  motor  carriage 
will  be  beyond  his  ken.  and  he  will  realize  the  folly  of  his 
perlormance."  Points  lii<e  this  will  make  our  *'Lessons  of 
the  Road"  deparinKUl  a  real  boon  to  the  beginner. 

We  va!l  special  alteniton  to  the  description  of  a  very  simple 
sparkmg  device  in  our  *•  Lessons  of  the  Road"  departmeDt 
U  is  such  practical  suggestions  as  this,  gleaned  only  from  ex- 
perience, that  are  most  desired  by  the  editor,  and  are  most 
instructive  to  all.  For  simplicity  and  cheapness  the  raetbod 
devised  by  Mr.  Lyon  seems  to  be  superior  to  those  now  in 
general  use.  The  phial  of  solution  necessary  to  restore  the 
spark  is  so  small  as  to  be  of  no  inconvenieoget  and  the  fact 


Two  New  Carriages  on  the  Paciric 
Coast. 


The  carriage  shown  here  is  the  latest  product  of  W.  L. 
Elliott,  Oakland,  Cal.,  whose  first  effort  was  illustrated  in  our 
columns  about  two  years  ago. 


r,ASOLKNE   CARRIAGE   OF    W.    L.    ELLIOTT. 

The  4  H.P,  gasolene  motor  has  two  cylinders,  and  will  run 
the  vehicle  at  a  speed  of  18  miles  an  hour  on  level  roads,  and 
drive  it  up  a  15  per  cent,  grade  at  4  miles  an  hour. 

J,  A.  Meyer,  1415  Twentvfourth  street,  San  Francisco,  Cal., 
foreman  for  the  J,  L.  Hicks  Gas  Engine  Co.,  has  constructed 
for  himself  a  gasolene  carriage  weighing  800  pounds,  and  said 
to  be  capable  of  a  speed  of  18  miles  an  I  our. 

The  motor,  which  weighs 200  pounds  and  develops  2^  H.P.. 
i^  placed  under  the  rear  seat. 

Electric  ignition  is  used. 

Ready  for  the  Race. 

Boston,  Mass..  April  22,  1899, 
Editor  HoHSELKss  AgK: 

In  reply  to  Mr.  A.  Fischer,  who  accepts  my  challenge  to 
run  a  molor  tricycle  contest  from  Boston  to  New  York,  I 
must  ask  Mr.  Fischer  to  put  no  such  stipnlations  on  the  con- 
test as  he  asks  for.  such  as  simplicity,  noiselcssness,  etc.  I 
consider  this  absnrd.  If  he  wants  separate  contests  for  sim- 
plicity, manageability,  noiselessncss,  etc.,  all  well  and  good. 
In  horse  races,  bicycle  races,  etc,  it  is  the  one  that  gets  there 
first  that  wins.  I  admire  Mr.  Fischer's  pluck  in  accepting  the 
challenge,  but  there  must  be  no  such  restrictions  as  he  asks 
for.  Let  it  be  simply  a  speed  contest,  and  1ft  other  contests 
follow  separately  if  he  flosires.  I  am  ready  to  arrange  the 
match  at  once,  and  if  it  is  not  convenient  for  Mr.  Fischer  to 
cume  tu  Boston  to  arrange  the  d;ite.  etc.,  I  will  go  to  New 
York.     Yours  sincerely,  Ke.nneth  A.  Skinner. 

United  States  Agent  for  Dc  Dion-Bouton  Co, 
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From  the  De  Dion  Champion. 

Editor  Horseless  Agi^; 

As  I  am  the  ^ole  representative  in  the  United  States  for  tlie 
Dc  Dinn-Bouton  Co.,  of  Paris  France,  I  feel  il  mv  duty  to 
reply  to  the  article  iti  your  last  edition  un  "The  Gasolene 
Vehicles/*  It  is  said  that  without  doubt  the  American  Auto- 
niohile' Co/s  tricycle  is  in  many  respects  superior  to  tlie  Dc 
Dion-Bowton;  thai  it  is  lighter^  etc.  In  reply  to  that,  I  will 
i.iy  that  a  few  years  ago  the  De  Dion  Co.  made  a  motor  tri- 
cycle that  weighed  only  140  pnnnds,  but  they  soon  fonnd  out 
it  would  not  stand  the  strain  over  rough  countrif  roads,  and 
built  them  stronger,  as  they  considered  it  better  to  add  a  lit- 
tic  weight  and  have  a  safe  machine.  When  the  American  an«t 
other  companies  test  their  tricycles  as  the  De  Dion-Bouton 
Co.  have  theirs,  ihey  may  find  out  thai  it  is  betcr  to  build 
them  3  Utile  stronger  and  avoid  accidents.  When  they  wih 
Iwvtf  placed  14*000  motor  tricycles  in  the  hands  uf  the 
public.  AS  the  De  Dinn-Bniitcm  Co.  have,  all  ctver  the 
world,  Ihen  they  will  learn  nmch  by  practical  experience.  It 
ts  a  well'known  fact  that  the  Dc  Dion-Btinion  Co.  have  been 
at  work  on  thetr  motor  tricycles  for  the  past  fifteen  years, 
that  they  are  the  originators  of  the  motor  tricycle,  in  fact,  and 
that  a  great  many  persons  arc  trying  to  imitate  the  De  Dion- 
Bouton  motors  and  tricycles  all  over  the  world,  in  the  United 
States  as  well  as  in  other  c*Hmtries.  They  buy  u  Dc  Dion 
tncycle  and  copy  it  as  near  as  the  law  will  alluw  tliem,  an*l 
$onic  have  even  gane  further,  but  the  Count  De  Dion  says. 


'I  will  leave  them  alone  until  they  make  a  good  copy»  then  I 
will  sec  what  the  law  will  do  to  protect  my  patents.  Up  to 
the  present  the  copies  are  so  bad  I  let  them  alone  to  spend 
thL'ir  money  experimenting/' 

We  all  know  tliat  improvements  can  be  made  on  the  best 
of  machine!*.  The  Dc  Dion  Co.  are  making  improvements 
all  the  time.  Nearly  all  their  machinery  is  up-to-date  Amcr^ 
icm  machinery.  The  De  Dion  tricycles  have  won  all  the 
principal  contests  up  to  the  present  time,  and  I  consider  it  a 
litlk  premature  to  claim  any  superiority  over  it  for  untested 
machines  of  any  make.  In  the  interest?  of  fairnesfi  and  jus* 
ticcp  I  trust  you  will  insert  this  in  your  next  issue. 

Yours  sincerely,  K.  A*  Skinner. 

To  Promote  the  Lewis  Patents* 

The  Lewis  Motor  Vehicle  Co..  organized  recently  in  New 
Jersey  by  Philadelphia  capitalists,  to  jitomote  the  patents  of 
George  W.  Lewis.  Chicago,  III,  is  oflicered  by  some  of  the 
leading  financiers  of  tlit?  Quaker  City.  The  president  is  Wal- 
ter E.  Graham,  head  of  t!ie  Philadelphia  l^awn  Mower  Co., 
the  largest  makers  of  high-grade  lawn-mowers  in  the  world; 
the  first  vice-president  is  Thos.  W.  Synott,  president  of  the 
Glassboro  National  Bank,  and  connected  with  the  Whitney 
Glass  Works  of  New  Jersey;  tlie  second  vice-president  is  J. 
Fi.  Wnudward,  vice-president  of  the  Tenth  National  Bank,  of 
Philadelphia;  the  treasurer  is  Charles  H.  Graham,  a  retired 
capitalist  of  Philadelphia;  the  secretary  is  D,  G.  Clarke,  bqsi- 


ness  associate  nf  \V.  R.  Grahani.  Besides  these  men,  the  di* 
rectory  is  made  up  «»f  R,  B.  Berwind,  head  of  tlie  wholesale 
coal  firm  of  Berwind,  White  ik  Co.;  E.  T.  Postlethwaite,  of 
the  Pennsylvania  Railroad*  and  Harrison  Snyder,  of  the 
well-known  hrokerage  house  of  Harrison  Snyder  &  Son. 

The  parent  company  is  capitahzed  at  $5,000,000,  of  which 
$500tOoo  is  preferred  stock  in  the  treasury,  and  $4,500,000 
common  stock,  which  will  be  \iMc(\  shortly  on  ihe  Philadel- 
phia and  New  York  Stock  Exchanges.  Sample  wagons  are 
being  constructed,  and  it  is  the  purpose  of  the  company  :o 
organize  auxiliary  companies  throughout  the  United  Slates, 
paying  royalty  to  the  parent  company. 

The  inventor  is  Geo.  W,  Lewis,  of  Chicago,  one  of  the 
entries  in  the  Timcs-Hcrald  race,  and  the  owner  of  many  pat- 
ents on  gasolene  motor  vehicles  taken  out  since  that  event. 

*' Horsey*'   Horseless  Carriages. 

Uriah  Smithy  of  Battle  Creek,  Micb.»  believes  that  the  great- 
est impediment  to  the  general  use  of  motor  vehicles  is  the  fact 
that  some  horses,  particularly  those  in  the  country,  arc  fright* 
ened  by  them  To  .jbviate  this  danger  he  has  devised  the  form 
of  carriage  shown  in  the  illustration,  having  the  front  portion 
terminating  in  the  shape  of  a  horse's  head  atid  neck.  This 
expedient,  he  thinks,  would  aUay  the  fears  of  any  equine^  for 


to  I  be  bead  on  approach  •*  it  would  have  all  the  app>earance 
of  a  horse  and  carriage,  and  hence  ratse  no  fears  \n  any  skit- 
tish animal;  for  ibe  live  horse  would  be  thinking  of  another 
borse,  and  before  he  cou!d  dis  over  his  error  and  see  that  he 
had  been  fooled,  the  strange  carriage  would  be  passed,  and 
then  it  wuuld  be  too  late  to  grow  frantic  and  fractious." 

The  inventor  at^^o  recommends  this  device  as  a  wind  break 
and  as  a  receptacle  for  gasolene. 

riotor  Carnage  at  the  Smithsonian. 

The  first  cxpcrimcnlal  carriage  of  S.  M.  Balzer,  New  York, 
is  now  permanentlv  on  exhibition  at  the  Smithsonian  Insti- 
tution. Washington*  D.  C.  Mr,  Baher  is  making  a  twflv<^ 
H.R  motor  for  Professor  Langlcy's  flying  machine.  The 
weight  it»  said  to  be  linjii*."d  to  joo  pounds. 
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LONDON  NOTES. 

Several  new  types  of  light  motor-vehicle^.  to  seat  two  ^^ 
three  persons,  are  on  the  stocks  in  Belgium.     La  Fabrique 
Nationale   d'Armes   dc   Guerre,    of    Herstal,   near    Liege,   isi 
huilding  a  two-seated  carriage  to  weigh,  complete,  not  more] 
than  560  pounds.     It  is  furnished  with  a  3  H,P.  petroleum 
motor,  located  in  the  front  portion  of  the  vehicle.     The  igni-. 
tion  is  electric  and  the  cooling  of  the  cylinder  is  effected  byj 
radial  ribs.     The  transmission  of  power  is  by  belts  to  an  in- 
termediary shaft  and  from  the  latter  by  ordinary  sprockets 
and  chains  to  the  rear  wheels.     M.  Petcrill  of  Rue  de  Scor* . 
pion,  Antwerp,  is  also  about  to  introduce  a  new,  light  two* ' 
seated   carriage   weighing  complete  about   450   pounds,    and 
to  cost  not  more#than  $600,     The  carriage  will  be  fitted  with 
a  two-cylinder  petroleum    motor    of    French    constniction, 
known  as  the  "Aster/* 

Public  motor  services  are  springing  up  at  a  rapid  rate  in 
both  France  and  England.  Only  a  few  weeks  ago  the  for- 
mation was  announced  at  St  Etienne,  France,  of  La  Cont* 
pagnie  Stepanoise  de  Traction  Automobile  to  start  a  service 
of  motor-omnibuses  in  that  district,  and  now  comes  the  news] 
that  the  new  company  has  placed  an  order  with  the  De  Dion- 
Bouton  Co.  for  five  large  steam  omnibuses. 

Fully  half  a  dozen  firms  m  France  are  now  catering  to  thG| 
demand    for    small    petroleum    motors,    suitable    for    motor* 
cycles.    This  movement  is  now  spreading  into  England,  both 
as  regards  cycle  makers  taking  up  motor-tricycle  construc- 
tion and  motor  builders  supplymg  motors  suitable  for  driv*  ] 
ing  the  same.     One  of  the  latest  concerns  in  the  latter  class  i 
is  the  Motor  Manufacturing  Co.  Ltd..  of  Coventry,  who,  in  ^  ■ 
circular  just  out*  announce  that  they  are  now  manufacturing 
motors  of  the  latest  De  Dion  type. 

The  Daimler  Moturen  Gese  Use  haft,  of  Cannstatt.  Wurtenv- 
Inirg,  has  lattly  brought  out  several  new  types  of  carriagcv 
One  is  a  four-seated  vis-a-vis:  the  frame  and  driving  gear  \s 
on  the  standard  Parihard-Daimler  sy^^tem.  with  the  motor  in 
front,  the  new  departure  lying  in  the  arrnngemt-rrt  of  the 
seats.  The  company  has  also  lately  introduced  a  new  type 
of  carriage  especially  designed  for  the  use  oE  country  dor- 
Lors-  It  is  a  four-seated  vi.s-a-%^is,  but  the  motor  is  located 
tn  the  rear  of  the  vehicle.  The  speed  gear  is  arranged  \n 
give  any  desired  speed  from  three  to  fifteen  miles  an  hour, 
and  grades  of  15  per  cent,  can  be  ascended. 

The  construction  of  electric  motor  vehicles  is  being  taken 
up  by  the  Kolner  Electricitals  Gesellschaft  (formerly  Messr* 
L.  Welter  &  Co.).  of  Cologne,  Germany.  They  are  estab- 
lishing special  works  for  the  ptirpose  and  are  advertising  for 
:m  expert  manager  to  take  control  of  them  from  July  isL 

One  of  the  latest  English  cycle  concerns  to  take  up  the 
nanufacture  ol  motor-tricycles  is  the  Star  Cycle   Co,,   Ltd  , 
of  Wtdverhampton.     They  will  use  the  De  Dion  motor 

Any  American  motor-carriage  firm  thinking  of  exhibiting 
its  vehicles  at  ths  automobile  show  which  is  to  be  held  in 
Paris  iu  June,  will  be  inrerestrd  to  learn  that  arrangements 
have  been  made  with  the  French  Customs  authorities  wherc- 
liy  foreign  vehicles  intended  for  the  exhibition  will  be  ad- 
mitted free  of  duty  subject  to  their  tieing  re-exported  within 
a  period  of  three  months  after  the  closing  of  the  exhibition 
If  the  vehicles  are  sold  or  kept  in  France  beyond  threo 
months  the  duty  will  be  claimed.  It  i>>  also  announced  that 
French  railway  companies  will  carry  motor  vehicles  intended 
for  the  exhibition  at  a  reduced  rate. 

There  are  those  in  England  who  would  like  to  sec  the  ex 


Af>rl1   a4i  ilk^j. 


THE   HORSELESS   AGE. 


litnplc  set  by  Boston  in  excluding  motor-vehicles  from  thi: 
Parks,  followed  as  regards  Hyde  Park  and  the  other  royal 
parks  m  the  London  district*  A  itw  days  ago  a  certain  mem- 
r>cr  of  the  House  of  Commons  proposed  th:it  such  a  regula- 
tion  be  enacted.  The  Minister  under  whose  control  the 
parks  are,  in  reply,  expressed  his  inability  to  see  how  a 
private  motor-carriage  could  be  excluded  from  the  parks 
simply  for  the  reason  that  it  was  propelled  by  electricity  or 
other  power  instead  of  being  drawn  by  a  horse. 

The  old-established  firm  of  Sir  William  Bailey  &  Co.,  of 
Salford«  Manchester,  are  taking  up  the  construction  of 
motor-vehicles.  This  firm  have  a  long-standing  reputation 
as  manufacturers  of  pumps,  boilers  and  engine  fittings,  etc., 
and  have  just  acquired  additional  works  near  Salford  in 
which  to  construct  motor-vehicles,  supposedly  steam. 


MINOR   MENTION. 


The  Pope  Manufacturing  Co.  will  exhibit  a  full  line  of  their 
motor  vehicles  at  the  Paris  Exposition. 

T.  D.  WUkin,  Syracuse  agent  for  R.  G.  Dun  &  Co.,  bas 
received  his  Haynes-Ap person  carriage  from  the  factory, 

The  White  Motor  Wagon  Co.  have  leased  a  part  of  the  plant 
of  the  Diamond  Truck  Co.^  Kingston,  N.  Y.,  and  are  con- 
structioj^  a  carbonic  acid  wagon  there. 

George  A.  Burwcll,  superintendent  of  theLozier  w*orks  at 
Toledo,  O.,  is  the  designer  of  a  three-wheeled  motor  carriage, 
w«iich  was  first  seen  on  the  street  the  other  day. 

Whitney  Lyon,  Hotel  Beresford,  New  York,  who  owns  an 
electric  carriage*  wishes  to  organize  an  automobile  club  in 
New  York  City.  Those  who  are  of  the  same  mind  should 
communicate  with  him. 

The  Atlantic  Electric  Vehicle  Co.  has  been  incorporated 
in  New  Jersey,  with  $100,000  capital  The  incorporators  arc 
James  H.  NiAon  and  Charles  P,  Rooney,  of  Philadelphia^  and 
F.  D.  Weaver^  of  Camden,   N.  J. 

The  Electric  Vehicle  Co.  are  buildinif  a  truck  at  their 
shop,  21$  East  Forty-second  street,  which  is  to  be  used  to 
haul  merchandise  from  the  docks  to  the  big  dry  goods  stores. 
The  weight  will  be  about  4,500  pounds,  and  the  load  one  Ion, 

Frank  Mossberg,  designer  of  the  electric  carriage  which 
the  United  States  Automobile  Co.  arc  building  at  the  Dia- 
mond Machine  Co.'s  shop.  Providence.  R.  I.,  expects  to  have 
the  vehicle  on  the  road  by  July  next.  It  wili  weigh  about 
1,200  i^ounds,  and  run  about  thirty  miles  on  one  charge. 

The  Pennsylvania  Electric  Vehicle  Co.,  of  Philadelphia, 
addressed  a  communication  to  the  Fairraount  board,  asking 
if  there  arc  any  rules  governing  automobile  vehicles  in  the 
park,  as  it  is  the  intention  of  the  conipany  to  organize  a  serv- 
ice in  the  city.  The  matter  has  been  referred  to  the  commit- 
tee on  superintendence  and  police  for  inquiry  and  report. 

The  General  Carriage  Co.,  of  the  State,  has  been  incor- 
porated at  Albany,  N.  Y.,  to  operate  carriages  in  New  York 
and  BuffalOw  The  incorporators  are  Henry  B.  Livingsloti. 
Reginald  W.  Rives,  Prescott  Lawrence,  J.  F.  Keruocban 
and  Thomas  St.  John  Gaflfney.  It  is  said  that  one  of  the  com- 
panys  projects  is  to  introduce  motor  vehicles  in  BuGTalo  for 
the  coming  Pan-American  Exposition. 


The  Leads  Motor  Vehicle  Co,  was  incorporated  in  New 
Jersey  last  week  with  $5,000,000  capital. 

The  Lamb  Mfg.  Co..  Chicopec  Falls,  Mass.,  arc  importing 
several  different  styles  of  foreign  vehicles. 

The  Capital  and  Sacramento  Transfer  Co.,  906  K  street, 
Sacramento,  Cal.,  contemplate  using  motor  vans. 

The  Electric  Storage  Battery  Co.,  of  Philadelphia,  is  re- 
ported about  to  establish  a  branch  plant  in  New  York. 

C.  W.  Miller,  who  docs  most  of  the  baggage  transfer  and 
hack  business  of  Buffalo,  N.  Y.,  is  investigating  the  motor 
vehicle. 

The  Canada  General  Electric  Co..  Peterboro,  Ont,  will 
build  electric  cabs  for  tlie  Canadian  l>ranch  uf  the  Woods 
Motor  Vehicle  Co. 

E,  A.  Cooper,  Britton,  South  Dakota,  has  ordered  a  gaso* 
lene  carriaije  and  expects  to  act  as  agent  for  the  manufac- 
turer in  his  State. 

The  Federal  Car  Truck  and  ^lotor  Co.  lias  been  incorpor- 
ated in  New  Jersey  with  $,3|oo.ooo  capital,  by  John  H.  Carnt-s. 
Joseph  Wells  and  James  F.  Fielder. 

Stanley  Bros.,  Newton.  Mass.,  have  assembled  the  first  of 
their  new  model  steam  carriages,  w  bich  is  pronounced  superior 
in  appearance  and  coQstruction  to  the  old  machine. 

The  Railway  Cycle  Manufacturing  Co..  Hagerstown,  Ind., 
intend  to  have  the  Teeter  rotary  engines,  which  they  build, 
thoroughly  tested  at  the  laboratory  of  Purdue  University. 

The  Electrical  /?mat%  of  New  York,  believes  the  electrical 
vehicJe  lacks  a  name,  and  oflfers  a  prize  to  the  one  who  will 
invtrnt  the  best  name  for  it.  Second  and  third  prizes  are  also 
offered. 

David  Allen  Reed,  trea'^urer  of  the  Duryea  Motor  Wagon 
Co.,  has  just  returned  from  abroad.  He  expects  soon  to  make 
the  announcement  of  the  closing  of  the  sale  of  the  Duryea 
foreign  patents. 

A  recent  Maine  corporation  is  the  American  Motor  Car- 
riage &  Truck  Co.,  with  $joo.ooo  capital.  The  officers  arc: 
President.  Albert  IL  Rol^e.  Newton  Centre,  Mass;  treasurer, 
W.  M.  L.  McAdams,  Newton  Highlands,  Mass. 

The  Commi.ssioners  of  Fainiiount  Park.  Philadelphia,  Pa., 
are  dubious  aboui  iillowintr  motor-vehicles  in  the  park.  Thcv 
have  wisely  decided,  however,  that  before  making  regula- 
tions to  govern  thert  k'ehtcles  they  will  witness  practical  testa 
of  the  various  types. 

The  recent  organization  under  New  Jersey  faws,  of  the  Co- 
lumbia Automobile  Co,  indicates  Ihe  separation  of  the  motot 
carriage  department  of  the  Pope  Manufacturing  Co.  from  the 
bicycle  department,  which  is  said  to  have  been  merged  in 
the  bicycle  trust.  The  motor  carriage  works  wiM  now  ht 
enlarged. 

W.  Lee  Crouch,  New  Brighton,  Pa.,  whose  steam  carnage 
was  described  in  our  issue  of  April  sth,  is  organizing  a  com- 
pany in  Baltimore,  Md.,  to  manufacture  iL  The  president 
will  be  D  A.  Clark,  202 1  Maryland  avenue,  that  city.  L.  R. 
Davidson,  Beavtr,  Pa.,  will  aUo  be  interested.  If  is  said  the 
Tiamt?  of  the  corporation  will  be  the  Crouch  Automobile  Mfg. 
&  Transportation  Co. 
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PARIS  JOTTINGS. 


The  latest  accession  to  the  chauffeurs  is  the  Czar  of  Russia, 
who  has  ordered  a  petroleum  tricycle  in  Paris,  and  is  having 
a  trailer  built  in  St  Petersburg  after  his  own  designs. 

The  "selling  races*'  which  were  undertaken  in  France 
pio\ed  failures.  The  prices  charged  for  second-hand  vehicles 
were  evidently  too  high  to  attract  purchasers. 

The  large  number  of  applications  for  space  at  the  motor 
vehicle  exhibition  to  be  held  this  summer  at  the  Garden  of 
the  Tuilcrics,  has  led  the  Exhibition  Committee  of  the  Auto- 
mobile C!ub  to  petition  the  government  for  a  larger  portion 
of  the  garden  than  was  used  last  year. 

The  recent  race  for  alcohol  motor  carriages  from  Paris  tt> 
Chantilly  and  back  proved  a  dismal  failure.  Quite  a  number 
of  petroleum  carriages  were  brought  up  to  the  test,  alcohol 
being  substituted  for  petroleum  as  fuel.  A  stormy  day  damp- 
ened  the  ardor  of  the  contestants,  and  as  for  the  engineering 
world,  it  never  regarded  the  alcohol  proposition  with  much 
favor. 


Exiilbits  at  the  New  York    Electrical 
Exhibition. 

The  Riker  Electric  Motor  Co.,  Brooklyn,  N.  Y.*  will  ex- 
hibit during  the  course  of  the  show  a  theatre  'bus,  runabout, 
phaeton,  trap,  heavy  truck  and  a  brougham. 

The  exhibit  uf  the  Indiana  Bicycle  Co.  wiU  consist  of  four 
small  runabouts — such  as  illustrated  in  our  current  isj^ue — 
a  Stanhope,  a  buggy  and  a  deliverj^'  wagon.  The  Stanhope  was 
shown  in  our  February  number,  and  the  del. very  wagon  in 
the  issue  of  April  rg. 

The  very  styhsh  runabout  here  shown  is  the  product  of  tlu' 
Indiana  Bicycle  Co.,  Indianapolis,  Ind. 

Its  weight  is  1,200  pounds,  and  its  radius  of  action  thirty 
to  thirty-ftve  miles.  The  motor  is  of  1*1  H.P..  and  ihr  maxi- 
mum speed  obtainable  is  fourteen  miles  an  hour. 


AU4ii«4. 
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The  Dreadnought  Tire. 


The  Dreadnought  Tire,  the  subject  of  the  accompanying 
illustration,  is  intended  for  use  upon  motor  vehicles,  although 
up  to  the  present  it  has  only  been  applied  to  bicycles,  in  which 
field  it  is  said'tohave  proved  entirely  satisfactory,  the  features 
being  that  it  is  atisolutely  puncture  proof*  and  at  the  same 
time  is  lively  aod  resilient  to  the  highest  degree.  The  peculiar 
formation  of  the  tread  surface  affords  several  advantages  not 
found  in  round  tread  tires.  The  central  rib  enables  the  tire 
to  travel  over  a  hard  road  with  a  minimum  of  surface  friction, 
and  without  suction  or  drag,  and  the  flat  surface  enables  it 
when  traversing  a  loose  or  sandy  road  to  pack  and  make  iti 
path  \?ithout  sinking  in  and  dragging  through- 


WAVERLY    ELECTRIC    RUNABOUT, 


The  wood  members  in  the  tread,  which  consist  of  flat 
pieces  of  wood  having  etmcaved  sides  with  pivots  or  dowels 
between  them,  afford  a  positive  protection  against  punctures, 
and  at  the  same  time  comprise  a  perfectly  yielding  band  which 
does  not  in  the  slightest  degree  detract  from  the  free  yield  of 
the  tire. 

The  Dreadnought  is  also  said  to  possess  another  important 
advantage  in  its  ability  to  get  out  of  ruts  and  ov^r  car  tracks 
readily,  because  its  flat  edge,  toeing  elevated  by  the  rib,  serves 
to  grip  the  wall  of  the  rut  or  rail,  and  to  act  as  a  lever  in  car- 
rying the  tire  thereover  ;  whereas  a  round  tire,  similarly  situ* 
ated,  would  merely  slip  along  the  rut  or  rail  from  the  inability 
of  the  rounded  surface  to  get  a  purchase. 

The  manufacturers,  the  Dreadnought  Tire  Co,,  253  Broad- 
way, New  York,  arc  ntiw  preparing  these  tires  in  the  virrious 
sii&es  for  vehicles. 


The  German  War  Department  has  decided  to  adopt  motor 
wagons  ia  tlie  service,  and  bids  have  been  invited  lor  the  sup- 
ply of  the  transport  and  commissariat^departmeuts  with  them. 


Voiume  I,  No.  1. 

pARTlES  having  copies  of  the  November,  1895] 
^  number  of  The  Horseless  Age*  which  they 
are  williog  to  sell  of  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 


I 


o.  4,  April  a6,  1899. 
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riotor  Vehicle  Wheels. 


By  Robert  I.  Clrgg. 

It  is  well,  at  the  outset,  to  point  out  that  here,  as  in  other 
details,  a  wide  difference  exists  between  the  conditions  under 
which  the  horse  drawn  vehicle  and  the  motor  vehicle  operate. 

First  of  all,  the  size  of  the  wheels,  when  preceded  by  the 
the  horse  and  attached  to  a  frame,  in  the  main  of  wood,  will 
be  large,  to  bring  the  line  along  which  the  pulling  force  is 
exerted  as  nearly  as  possible  horizontal,  and  height  is  also 
desirable  as  a  matter  of  cleanliness  and  comfort  when  follow- 
ing the  dust  and  dirt  producer  so  closely.  When  the  frame 
was  almost  wholly  of  wood  much  heavy  bracing  was  needed 
to  get  the  carriage  seats  of  the  desired  height  to  allow  the 
driver  a  clear  view  over  the  horse.  Now,  with  the  advent  of 
the  tubular  steel  frame  a  frame  of  graceful  lines  can  spring 
from  the  axles  to  the  desired  height,  and  smaller  wheels  can 
be  used. 

For  a  motor  vehicle  both  the  driving  and  steering  wheels 
may  be  small  for  two  reasons  at  least.  On  the  steering 
wheels  the  contact  of  the  tires  with  the  ground  will  take  place 
over  a  considerable  surface,  the  total  pressure  being,  of  course, 
distributed  over  this  flattened  area.  Hence  a  large  wheel 
with  a  yielding  tire,  either  cushion  or  pneumatic,  will  have  a 
greater  area  of  contact  than  a  smaller  wheel  with  like  pres- 
sure and  tire  of  the  same  degree  of  resilience.  It  is  desirable 
that  the  steering  wheels  be  easily  moved  even  while  the  ma- 
chine is  at  rest,  and  the  smaller  the  area  of  wheel  contact 
with  the  ground  the  less  the  friction  to  be  overcome.  When 
the  carriage  is  in  motion  less  effort  is  required  to  turn  the 
steering  wheels,  because  of  the  motion  about  the  horizontal 
axis  already  existing.  The  driving  wheels  are  small,  as  a 
rule,  for  the  reason  that  great  strength  can  be  secured  with- 
out the  greatly  increased  weight  of  large  driving  wheels.  So 
far  we  have  proceeded  upon  the  assumption  that  the  ground  is 
firm  and  unyielding,  a  condition  which,  even  in  cities,  is  not 
an  invariable  rule  of  the  road.  A  small  wheel  under  these 
circumstances  will  sink  deeper  into  the  loosely  compacted 
surface  than  a  large  wheel,  assuming  that  both  have  other 
conditions  in  common. 

Suppose  we  take  a  wheel  and  wet  the  pneumatic  tire  with 
a  liquid — water,  for  instance.  Let  the  wheel  now  rest  upon 
the  ground,  and  apply  the  pressure  of  actual  usage ;  then  lift 
and  remove  the  wheel,  leaving  a  print  of  the  wheel  contact 
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as  in  Fig.  i.  In  steering  the  machine  the  wheel  is  swung 
vertically  around  the  center,  a.  Obviously  if  the  wheel  is 
increased  in  diameter,  the  lengths  b  and  c  increase  and  add 
to  the  difficulty  of  twisting  the  wheel.  If  the  length,  d.  could 
l>e  increased  leaving  b  and  c  constant,  the  resistance  to  sink- 
ing in  the  ^oft  earth  would  increase  with  the  area,  and  the 
levers  b  and  c  would  be  unchanged.  This  is  accomplished  by 
using  larger  tires  in  preference  to  increasing  the  diametei  of 
the  wheels,  as  shown  in  Fig.  2. 

Another  point  is  that  when  passing  over  an  obstacle  the 
center  of  a  large  wheel  sweeps  through  the  arc  of  a  circle  of 
greater  radius  than  would  the  axis  of  a  smaller  wheel;  thus. 
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a  large  wheel  passes  over  a  stone  with  less  shock  than  a  small 
one.  With  the  general  use  of  the  pneumatic  tire,  however, 
less  importance  is  to  be  attached  to  this,  for  the  inequalities 
of  the  road  are  compensated  by  the  yielding  tire,  and  the 
elastic  tread  renders  the  reaction,  when  rolling  over  obstacles, 
fairly  equal,  and,  consequently,  there  is  little  or  no  loss  of 
energy. 


f/G.i- 


The  writer  is  strongly  impressed  with  the  advantages  of 
the  metal  wheel,  so  far  as  the  spokes  and  hub,  at  least,  are 
concerned ;  but  here  it  may  be  said  that  among  the  mechan- 
ics who  have  taken  up  the  study  of  the  practical  motor  vehi- 
cle too  little  credit  is  given  to  the  coach  builders,  and  possibly, 
also,  too  little  advantage  is  taken  of  the  experience  garnered 
in  the  practice  of  their  craft.  I  have  had  some  acquaintance 
with  four  vehicles  of  what  may  be  termed  the  transformed 
class;  viz.,  a  motor  applied  where  formerly  a  horse  supplied 
the  motive  power.  In  each  case  a  sprocket  or  internal  gear 
was  bolted  to  each  of  the  rear  wheels  by  means  of  the  regu- 
lar clips  and  distance  pieces  between  the  sprocket  run  and  the 
spokes.  It  is  not  to  be  wondered  at  that  good  mechanics,  who 
were  well  acquainted  with  the  shrinkage  of  wood  and  the 
influence  of  weather  and  temperature,  pronounced  the  wood 
wheel  an  absolutely  untrustworthy  foundation  for  driving 
gears. 

**  When  you  get  through  fastening  that  wheel  it  will  drop 
off,"  one  of  these  critics  observed  to  a  workman  who  was 
truing  up  a  combination  of  bronze  gear  and  wood  wheel. 

But  prophecy  is  dangerous  unless  you  know,  and  that  same 
arrangement  has  bumped  over  city  cobbles  for  many  miles. 
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and  still  clings  together.  Several  reasons  may  be  advanced 
for  the  staunch  behavior  of  wooden  wheels  under  severe  ser- 
vice. Wood,  for  example,  is  elastic,  and  the  action  of  a 
spring  placed  under  a  nut  being  well  known  as  an  efficient 
lock  against  shaking  or  unscrewing  the  same,  opportunity  is 
not  afforded  the  gear  to  shake  loose  if  properly  tightened  in 
the  first  place,  so  long  as  the  wood  preserves  its  natural  resili- 
ence. Then  again,  the  paint  and  varnish  not  only  tend  to 
preserve  the  wood  from  the  weather,  but  also  act  to  retain 
both  gear  and  other  parts  in  their  relative  positions. 

I  am  convinced  that  rivets  will  be  more  commonly  used  by 
motor  vehicle  builders,  but  at  present  both  screws  and  bolts 
may  have  greater  efficiency  if  well  treated  with  paint,  etc., 
as  already  mentioned.  « 

If  a  wheel  be  considered  as  a  disc,  thick  enough  to  resi.«.t 
any  tendency  to  buckle,  then  the  load  at  the  axis  is  transmitted 
to  the  point  of  contact  of  rim  and  ground  by  compression  of 
the  material  of  which  the  disc  is  made  ;  this  is  precisely  the 
case  where  the  spokes  are  numerous  enough  to  give  a  fairly 
regular  motion  without  a  separate  rim. 

When  a  rim  is  added  to  a  wheel  composed  of  numerous 
spokes,  the  latter  are  no  longer  required  to  maintain  a  smooth 
rolling  motion  on  the  ends  of  the  spokes,  and  so  their  office  is 
now  limited  to  withstanding  the  compression  due  to  the  trans- 
mission of  the  weight  from  axle  to  rim.  As  the  spokes  must, 
in  a  wheel  of  this  kind,  be  stout  and  stiff  to  avoid  bending 
under  compression,  considerable  material  is  put  into  the  spokes, 
and  this  again  calls  for  a  thickened  hub  and  rim  at  the  points 
of  attachment.  In  the  early  days  of  the  bicycle  a  compression 
wheel  was  brought  out  in  which  the  spoke  Jonah  was  thrown 
overl)oard  entirely.  As  nearly  as  I  remember,  the  wheel  was 
built  up  of  two  coned  metal  discs  somewhat  as  in  Fig.  3. 

The  wheel  was  very  light,  the  discs  being  of  thin  sheet 
steel  ;  but  the  appearance  was  very  heavy,  and  this  militated 
against  its  adoption. 

The  suggestion  has  b*;en  made  of  a  single  disc  of  sheet  steel 
stiffened  by  wooden  strips  on  either  side  of  the  wheel,  but  the 
idea  has  not  commended  itself  to  cycle  or  motor  vehicle 
builders. 

If  we  take  a  stiff  rim  and  suspend  a  weight  from  its  upper 
edge  while  the  rim  rests  upon  the  ground  the  weight  tends  to 
drag  the  top  and  bottom  sides  together,  while  the  right  and 
left  will  be  correspondingly  spread  apart.  Fig.  4. 
'  If  the  sides  of  a  and  b  be  restrained  by  cords  attached  to  W, 
then  between  a  c,  c  b  and  a  b  other  cords  must  be  introduced 
along  the  dotted  lines  to  preserve  the  truth  of  the  circular  rim, 
and  as  the  distance  between  the  spokes  or  cords  lessens,  so  is 
the  strength  of  the  rim  against  deformation  increased.  This 
is  the  common  suspension  wheel,  the  weight  W  representing 
the  loaded  axle.  If  we  still  suppose  the  cords  to  be  tied  to  W, 
and  that  we  rotate  W  and  at  the  same  time  hold  the  rim  sta- 
tionary, we  shall  find  that  the  axle  can  be  moved  independently 
of  the  rim  some  little  distance.  If  the  cords  were  attached  as 
in  Fig.  5.  however,  this  relative  movement  is  lessened. 

If  steel  wire  is  substituted  for  the  cords,  and  they  are  firmly 
attached  to  each  other  where  the  pairs  cross,  the  relative 
motion  of  the  hub  and  rim  approaches  a  minimum.  This  is 
the  regular  suspension  wheel  with  tangent  spokes. 

Instead  of  attaching  the  spokes  on  opposite  sides,  the  plan 
has  been  tried  of  making,  say  a  b  in  Fig.  4,  of  one  length  of 
wire  ;  the  hub  has  had  a  number  of  grooves  turned  in  it  to  gain 
additional  purchase,  and  the  friction  of  the  wire  on  the  sides 
of  the  grooves  has  been  sufficient  to  hold  the  hub.  This 
certainly  made  a  simple  connection  without  the  need  of 
enlarging  spokes  or  threading  nuts  and  swivels  or  other 
devices  in  vogue  to  link  the  spokes  to  the  hub.  Whether  the 
hub  looked  unsightly  with  the  added  wire,  or  whether  there 
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may  have  been  some  other  fundamental  defect  in  the  scheme 
I  cannot  now  call  to  mind,  but  the  process  is  not  now  a  com- 
mon one.  A  somewhat  similar  plan  has  been  suggested  which 
avoids  the  necessity  of  going  around  the  hub,  and  seems  both 
neat  and  feasible. 

As  originally  g^ven  the  angle  at  a  was  90^.  In  Fig.  5  a 
lesser  angle  has  been  selected,  though  sufficient  data  is  not 
yet  obtainable  as  to  the  positive  advantages  of  either  one  or 
the  other  plan.  The  pins  b  are  grooved  to  the  size  of  wire 
and  are  then  locked  in  place  when  the  spokes  are  tightened. 
If  the  wires  at  a  are  at  an  angle  of  90^,  then  where  they  pass 
each  other  the  spokes  may  be  wired  and  the  whole  st  ucture 
rendeied  so  much  stiffer. 

Several  wheels  have  been  introduced  in  the  bicycle  industry 
that  may  later  come  to  the  surface  in  the  manufacture  of 
motor  vehicles.  I  refer  to  those  in  which  a  spring  connection 
is  made  between  the  hub  and  the  rim.  The  bub  may  be 
double,  one  inside  the  other,  connected  with  springs,  a  rubber 
cushion,  or  even  a  pneumatic  chamber,  to  give  the  requisite 
elasticity  ;  similarly  the  rim  may  be  doubled  and  like  devices 
applied. 

Again,  the  spokes  may  be  attached  by  way  of  spiral  springs, 
either  at  the  hub  or  rim,  and  further,  the  spokes,  instead  of 
being  straight,  may  be  variously  curved.  Each  of  these,  and 
doubtless  many  others  have  been  tried,  and  probably  aban- 
doned for  good  reasons. 

It  can  be  sugt^ested  that  with  a  solid  tire  and  spring  spokes, 
or  like  contrivances,  the  entire  rim  is  lifted  when  meeting  a 
small  obstruction,  and  as  the  rim  possesses  inertia  the  effect 
is  a  tax  upon  the  energy  applied.  A  similar  obstruction  would 
not  have  nearly  so  marked  an  effect  on  a  wheel  with  pneu- 
matic tires,  since  the  tire  would  give  locally  at  the  point 
where  the  pressure  was  made,  with  little  or  no  effect  upon  the 
wheel  as  a  whole.  Both  plans  might  be  adopted  in  the  one 
wheel,  but  I  fail  to  see  any  advantage  to  compensate  for  the 
unavoidable  complication,  and  in  this  as  in  other  motor  vehicle 
matters  simplicity  is  supreme. 

As  the  straight  wire  spoke  is  relied  upon  for  the  lateral,  or 
sideways  pressure,  it  will  be  noted  that  a  substitute  must  be 
contrived  if  we  introduce  springs  between  the  hub  and  rim. 
In  several  of  the  plans  mentioned  slides  are  used  in  conjunc- 
tion with  the  springs  to  keep  the  plane  in  which  the  rim 
revolves  at  right  angles  to  the  axle. 

In  the  present  state  of  the  art,  indications  are  not  lacking 
that  heavy  teaming  may,  at  no  distant  day,  be  handled  largely 
without  the  horse,  and  as  every  means  to  that  end  is  worthy 
of  mention,  though  not  ahvays  sure  of  adoption,  wheels  used 
for  agricultural  machinery  are  notable.  Light,  strong  and 
cheap,  built  for  use  where  repairs  are  not  likely  to  be  had,  they 
are  rapidly  turned  out  by  machinery  that  may  later  equip  the 
heavier  motor  vehicles  with  wheels. 

For  the  lightest  motor  cycles  the  ordinary  bicycle  wheel  is 
ample  in  strength  and  but  little  improvement  is  to  be  expected, 
excepting  possibly,  some  manufacturing  detail  causing  bnt 
little  change  in  the  appearance  ot  the  wheel. 
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A  Petroleum  Turbine. 


This  ingemous  motor  is  the  invention  of  two  Norwegian 
engineers,  P^ul  Irgens  and  Gcrdt  M.  Bnmns.  Fig-  l  reprc 
sents  a  vertical  section  through  the  shaft  uf  the  motor.  Fig. 
2  gives  a  view  of  the  wheel  or  turbine.  Fig.  3  shows  the  va- 
porizer. On  the  base  of  the  motor,  I.  is  bolted  a  casing  2, 
icrminaling  at  the  top  in  an  exhaust  passage.  In  the  center 
of  ihc  spider,  4,  cast  with  the  base  is  a  bearing,  6,  which  carries 
the  motor  shaft,  20,  and  supports  the  vaporizer  7.  the  latter 
having  five  passages,  8,  provided  with  burners,  9,  at  the  base, 
and  through  which  the  explosive  gases  arc  forced  upon  the 
blades,  22,  of  the  turbine.  21.  The  oil  enters  through  the  pipe, 
io»  into  an  annular  conduit,  11,  which  opens  out  at  the  top 
and  has  a  dependmg  branch-like  formation,  12,  between  the 
passages,  8.  These  braiichts  are  joined  at  their  ends  by  the 
passage,  13,  with  which  the  burners  9  communicate,  so  tJiat 
the  explosive  mixture  in  the  branches  is  vaporized  by  the 
said  burners,  Q.  These  burners  are  placed  in  niches,  14,  into 
which  the  passages,  8,  lead,  the  passages  being  inclined  as 
indicated  in  Fig.  3  so  that  the  gases  may  strike  the  blades  oi 
the  turbine  at  the  proper  angle.  Suspended  from  the  top  of 
the  shaft,  20,  is  a  peripheral  sleeve  or  casing  having  wings, 
24,  at  its  base,  and  an  annular  space,  15,  between  it  and  the 
vaporizer^  7,  which  at  its  lower  portion  has  a  pan,  30.  The 
flexible  needles,  16,  which  open  the  burners,  are  all  joined  at 
the  lever,  17.  To  start  the  motor  a  little  alcohol  is  turned 
into  the  receptacle,  30,  the  plug,  31,  having  first  been  re- 
moved. This  alcohol  being  ignited,  the  heat  vaporizes  the 
petroleum,   which  spreads  through   the   passages  o{  the   va- 
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porizer  7,  and  reaches  the  burners  and  ignites.  The  current 
of  air  and  gas  then  exerts  a  pressvirc  on  the  blades  of  the 
turbine  and  puts  it  in  motion. 

The  auxiliary  wheel,  23,  also  turns  and  forces  fresh  air  to 
the  burners,  making  complete  combustion,  keeping  the  tem- 
perature of  the  outer  casing  of  the  motor  relatively  low,  and 
reducing  the  loss  of  heat  by  radiation. 

To  cool  the  moving  parts  a  space  is  left  between  the  wheel, 
1^^  and  the  casing,  2. 

The  fluid  should  be  forced  into  this  motor  imder  a  strong 
pressure  and  the  flow  regulated  by  the  speed  of  the  motor. 


The  Butikofer  ilotor  Blcyle. 


Says  La  Locomotion  Automobtie^  the  nK>re  the  motor  idea 
grows  the  more  the  need  of  a  motor  bicycle  is  felt.  Many 
persons  who  would  like  to  possess  motor  vehicles  cannot 
afford  even  a  tricycle  at  present,  or  have  no  means  of  storing 
a  large  vehicle  within  a  convenient  distance.  The  motor 
bicycle,  it  thinks,  offers  the  right  thing  to  this  class  of  pur- 
chasers. 

The  simplest  idea  of  this  kind  yet  devised  places  the  motor 
along  the  tubular  frame  and  transmits  the  power  to  the  wheels 
by  chain  or  belt.  M.  Butikofer  has  conceived  the  plan  of 
utilixing  his  motor  as  the  axis  of  the  drive  wheel,  and  so 
places  it  horizontally  across  the  wheel.  This  arrangement 
lightens  the  load  on  the  frame,  which  then  carries  only  the 
carbureter  and  the  oil  and  petroleum  tanks,  atjd  is  said  to 
prevent  disagreeable  vibration. 

The  single  cylinder  Otto  cycle  motor  lies  across  the  (ear 
wheel,  held  firmly  in  place  by  the  rear  forks.  In  the  cylinder, 
a,  is  the  piston,  b,  which,  by  means  of  the  crank  shaft,  turns 
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the  fly  wheels,  f.  Upon  the  axis,  e,  of  these  fly  wheels  is 
fastened  a  gear,  h,  which  meshes  with  the  pinion,  g,  solid 
with  the  hub,  q.  At  the  left  of  this  box,  q.  is  a  pinion,  s,  over 
which  passes  the  chain,  and  attached  to  it  also  are  four  cams, 
m,  which  raise  the  exhaust  port,  k.  The  automatic  inlet 
valve  is  at  i. 
Ignition  may  be  by  hot  tube  or  the  electric  spark. 


Improvements  in  the  Bollee. 

One  or  two  important  detail  improvements  have  recently 
been  introduced  by  La  Societe  des  Voiturettes  Automobiles^ 
of  163  Avenue  Victor  Hugo,  Paris,  in  the  Bollee  voiturette. 
As  this  vehicle  is  already  very  familiar  to  chauffeurs  on  both 
sides  of  the  Channel,  it  is  not  necessary  to  give  a  lengthy 
description  of  it,  and  we  shall  consequently  confine  ourselves 
to  the  improvements  above  alluded  to.  One  of  the  drawbacks 
to  the  voiturette  has  hitherto  been  that  the  frame,  carrying 
both  the  motor  and  transmission  gear,  as  also  the  riders,  was 
mounted  directly  on  the  wheel  axles,  and  thus  all  vibration^ 
jolting,  etc.,  over  and  above  that  taken  up  by  the  pneumatic 
tires,  was  transmitted  to  the  riders,  while  the  rear  wheel  was 
subject  to  slide-slip  or  skidding.  To  overcome  these  disad- 
vantages the  Bollee  Co.  have  now  introduced  a  new  type  in 
which  a  plate  si>ring  is  introduced  between  the  frame  and  the 
front  axle.  In  the  old  type,  Fig.  3,  the  latter  was  straight, 
but  as  will  be  seen  from  Figs,  i  and  2,  a  cranked  tubular  axle 
is  now  employed,  a  large  plate  spring  being  introduced  between 
it  and  the  end  of  the  frame.  To  strengthen  the  connection 
between  the  frame  and  the  axle  two  short  levers  are  mounted 
on  the  latter  and  connected  at  their  lower  ends  to  the  tension 
stays  of  the  frame.  The  two  levers  are  free  to  turn  on  the 
axle  and  are  pivotally  connected  to  the  stays  so  that  they  may 
adjust  themselves  to  the  relative  vertical  movement  due  to 
jolting,  etc.,  of  the  two  parts — the  front  and  the  rear — of  the 
voiturette.  In  addition  to  the  increased,  com  fort  afforded  to 
the  riders  the  new  suspension  arrangement  is  claimed  to  con- 


si  derably  minimize  the  tendency  to  skidding  of  the  rear  wheel 
the  reason  advanced  for  this  being,  according  to  La  France 
Automobiie,  as  follows :  **The  power  which  causes  the  rear 
wheel  to  slip  sideways  should,  in  theory,  be  absorbed  by  the 
forward  progression  of  the  vehicle,  or  by  the  application  of 
the  brake.  In  practice,  however,  it  has  been  found  that 
neither  of  these  absorb  all  the  power  in  question,  but  it  ex- 
pends itself  in  causing  the  rear  wheel  to  drag  laterally.  In 
the  new  suspended  frame  the  rear  wheel,  when  turning,  in- 
clines slightly  with  the  frame,  the  power  which  in  the  old  sys- 
tem caused  the  wheel  to  slip  being  absorbed  in  compressing 
the  plate  spring."  The  new  spring-suspension  arrangement 
alters  the  appearance  of  the  voiturette  but  little,  the  spring 
l>eing  hidden  underneath  the  front  seat  ;  it  can,  we  under- 
stand, be  applied  to  existing  vehicles  at  the  cost  of  a  few 
pounds. 

The  second  improvement  is  in  connection  with  the  tube 
ignition  employed  on  the  Bollee  voiturette.  In  the  ordinary 
platinum  tube  there  is  a  small  collar  fixed  tight  up  against  the 
tube-carrier,  threaded  into  the  opening  in  the  explosion  cham- 
ber by  means  of  a  capped  nut,  the  bottom  of  which  is  furnished 
with  rings  or  washers  of  asbestos.  Owing  to  the  progressive 
carbonization,  these  rings  require  to  be  frequently  tightened 
up,  and  also  renewed  from  time  to  time,  as  any  leakage  at  the 
joint  would  reduce  the  compression,  and  interfere  with  the 
working  of  the  burner  to  such  an  extent  as  to  occasionally 
cause  misfires,  and  so  diminish  the  power  of  the  motor. 
Furthermore,  owing  to  the  high  temperature,  it  is  not  often 
possible  to  promptly  put  the  burner  into  proper  working  order 
again.  To  overcome  these  drawbacks  the  Bollee  Co.  have 
lately  introduced  a  new  joint,  in  which  the  u.*;e  o£  asl>estos 
washers  and  their  consequent  disadvantages  are  obviated. 
The  joint  comprises  a  tube-carrier  A  (Fig.  4),  screwed  into 
the  opening  in  the  explosion  chamber  in  the  usual  way.  The 
carrier  terminates  at  its  outer  end  in  a  small  cone  a.  The  end 
of  the  platinum  tube  B  is  opened  out  to  a  shape  to  fit  tight 
over  the  cone  a.  the  two  parts  a  and  b  being  held  close  together 
by  the  washer  C.     When  the  latter  is  fixed  in  its  proper  place 
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the  capped  nut  D  is  screwed  down  to  the  tube-carrier  A»  the 
resuU  being  that  the  three  parts  of  the  ignition  tube  are  her- 
metically maintained  together  without  the  employment  of  any 
packing  wbaieveT,'-M4ffor  Car  JournaL 

The  Victoria  Combination • 

La  fA}comotion  Automobile,  in  a  recent  issue,  gives  a  notice  of 
a  comhination  victoria*  introduced  by  the  Societe  Parisicnnc, 
a  species  of  vehicle  midway  between  the  tricycle  and  the  tri- 
cycle with  trailer. 


.4 


The  vehicle  has  two  distinct  parts,  the  forward  axle  motor 
and  steering  p»rt.  which  carries  all  the  machinery,  and  the 
passenger  vehicle  proper,  which  is  attached  to  the  forward 
part  only  by  a  jointed  rod. 

The  motor  is  a  r>>4  HP,  De  Dion*  fastened  upon  the  axle 
as  in  the  well-known  tricycle.  The  t.oiiguem:ire  carbureter 
is  employed. 

The  gasolene  tank  above  the  wheel*!  contains  enough  oil 
for  a  nin  of  ijver  too  njiles.  Grades  of  6  or  j  per  cent,  can 
be  surmounted,  and  by  adding  a  low  gear  steeper  hills  can  be 
surmounted. 

The  ^'Motor-Car  Journal's*'  Com- 
mercial Lfficiency  Trials  of 
Motor-Vehicles. 


In  eonnecuuu  with  the  Exhibition  of  Motor  Vehicles  to  be 
held  at  the  Agricultural  lliill  Lonrlou,  nexL  July,  the  proprietor'* 
of  the  MotorCar  Jmtrnal  have  rlecitled  to  inaugurate  a  series  of 
trials  of  motor- vehicles,  esseniially  if  rum  a  commtrcial  point 
of  view  Racing  forms  no  part  of  the  programme,  and  it  is  a 
feature  of  these  competitions  that  no  vehicle  shall  travel  at  an 
average  speed  which  is  g^reater  than  the  maximum  permitted 
bylaw,  tiold  and  silver  medals  will  be  awarded  to  all  con* 
tcstants  who  carry  out  a  series  of  specified  journeys  within  the 
limit  of  a  certain  given  maximum  and  minimum  time  ;  thus 
tbc  competitors  will  gain  no  advantage  by  indulgmgin  racing. 

There  are  fourteen  different  el  aftsi  Heat  ions  of  vehicles*  each 
one  being  allotted  to  a  task  well  within  its  capacity,  and  vary- 
ing according  to  the  type  of  vehicle*  and  to  the  regulatinns  of 
the  Board  of  Trade  as  t<i  the  speed  to  be  traveled.  The  com- 
peting vehicles  in  each  class  will  eaeh  have  to  travel  over  the 
same  roads  on  the  same  days,  and»  excepting  a  few  minutes' 
interval  in  their  starting,  exactly  at  the  same  hours. 

The  tnals  of  each  type  of  vehicle  extend  over  three  da  vs. 
and  the  allotted  journeys  ha^-e  to  be  completed  within  the  lira- 
its  of  the  set  times  on  each  x4  the  three  days^  antl  this  wilbout 
effecting  any  repairs  or  making  other  adjustments  than  those 
within  the  capacity  of  an  ordinary  motor-car  driver,  and  those 


possible  to  be  effected  by  means  of  the  kit  of  tools  generally 
carried  on  such  vehicles.  A  compulsory  stop  is  arranged  as 
nearly  as  possible  in  the  middle  of  each  day's  task,  and  this  is 
allowed  for  in  the  maximum  and  miaimum  times  allotted  for 
completing  the  journey.  No  allowance  will  be  made,  however, 
for  any  other  stops,  and  it  is  needless  to  say  that  an  observer 
acting  upon  the  behalf  of  this  journal  will  accompany  each 
car.  Shortly,  the  competition  may  be  said  to  test  the  ability 
of  the  vehicle  to  run  a  given  distance  according  to  class  or 
type  out  and  home  each  day  for  three  consecutive  days.  The 
routes  selected  will  be  of  a  fair  give-and-take  character,  and 
It  is  not  proposed  that  any  extraordinary  task  shall  be  set,  it 
being  the  aim  that  the  desig^ned  task  shall  be  as  nearly  as  pos- 
sible in  accordance  with  the  duties  required  of  a  motor- vehicle 
in  ordinary  private  use. 

The  classes  comprise  delivery  vans  carrying  x%  cwt  of  goods, 
propelled  ^a)  by  electricity  and  (b)by  petroleum  motor  ;  goods 
vehicles  carrying  30  cwt. .  and  goods  vehicles  carrying  three 
tons.  In  addition  all  these  vehicles  have  to  carry  at  least  one 
person  besides  those  necessary  fi>r  dri\nng  the  vehicle.  The 
pleasure  carriages  are  CL>mprised  in  four  classes,  two  of  them 
being  devoted  to  two-seated  vehicles,  one  propelled  by  elec- 
tricity and  the  other  by  steam  or  spirit  motors,  and  two 
classes  for  four-seated  vehicles,  one   propelled  by  electricity 

,  and  the  other  by  steam  or  spirit  motors.  Four  classes  are 
devoted  to  motor  vehicles  carrying  eight  persons  and  six- 
teen persons,  one  of  each  type  being  driven  by  electricity  and 
the  other  by  steam  or  petroleum  spirit  motors.     The  four- 

'  teenih  class  is  devoted  entirely  to  earner  motor  tricycles  or 
voiturettes.  having  motors  developing  no  more  than  3  H.P.. 
and  carrying  not  less  than  200  lbs.  weight  of  goods  in  addition 
to  the  driver. 

Another  competition  also  forms  a  part  of  the  prog-ram  me. 
This  is  for  any  type  of  vehicle  carrying  four  persons  or  a  sim* 
ilar  weight  in  goods.  The  feature  of  this  competition  is  the 
longest  run  possible  to  be  effected  with  one  supply  of  fuel, 
power,  lubricant,  etc.,  as  is  arranged  for  vehicles  of  the  type 
entered.  It  is  not  intended  that  ibis  class  should  embrace 
vehicles  especially  built  with  abnormally  large  power  supplies, 
but  is  intended  to  embrace  commercial  types  of  vehicles  only. 
Arrangements  are  also  in  progress  for  furnishing  the  means 
for  testing  motor  tricycles.  With  these  viihicles,  however, 
speed  is  the  great  consideration,  and  these  trials,  if  ultimately 
carried  out,  will  be  run  on  a  racing  track  before  the  exhibition 
takes  place.  The  whole  of  the  other  trials  will  take  place  be- 
I  ween  July  3d  to  the  16th,  during  the  continuance  of  the  exhi- 
bition at  the  Agricukural  Hall.  The  start  and  finish  will  be 
from  the  Agricultural  Hall  itself,  and  therefore  the  heavy  traffic 
of  Ishngton  will  have  to  be  encouutered,  both  on  the  outward 
and  homeward  journeys. 

Entry  forms  for  the  competition  are  now  ready,  and  these^ 
together  with  the  tuller  particulars,  may  be  obtained  post  free 
on  appllcatioti  to  the  offices  of  the  Motor  Car  Journal. 


Akron,  O.,  April  20,  189^. 
Editor  HoRsni^ss  Age  : 

Will  y<»u  be  kind  enough  to  say  in  the  columns  of  y«»ur 
paper  if  there  is  a  gasnlene  explosion  motor  on  the  market, 
of  say,  4  or  5  H.  P.,  which  can  be  started  by  moving  a  lever, 
in  stead  of  the  old  way  of  turning  the  balance  wheel  with 
a  crank  ;  and  whether  the  motor  would  be  suitable  for  small 
launch  ?  If  there  are  any  such,  please  name  them. 
Thanking  you  very  kindly  in  advance ^  1  am. 
Yours  respectfully, 

F.  IL  Adajis. 
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Power  Transmission  In  ilotor  Car- 
riages. 

Power  transmission  in  motor  vehicles  is  affected  by  leaky 
piston  valves  of  cylinders  and  valve  chest,  by  imperfect  ad- 
justment of  slide  valves,  by  too  tight  packing,  clogg^  staffing 
boxes,  parts  g^nmmed  with  oil  or  dry  from  lack  of  oil,  loose 
nuts  and  set  screws,  and  similar  defects  in  the  motor  or  con- 
nections. Few  machines  show  the  care  and  ability  of  the  en- 
gineer or  machinist  in  the  matter  of  lining  up  and  putting 
into  correct  running  order  modem  power  apparatus  than  the 
horseless  vehicle.  Horseless  vehicle  engineering  is  new  to 
many  men  who  have  devoted  a  lifetime  to  the  repair,  con- 
struction and  adjustment  of  the  ordinary  carriage  and  wagon. 
The  accompanying  cuts  maybe  of  some  assistance  in  explain- 
ing the  care  and  maintenance  of  these  machines.     In  Fig.  i 


is  a  sectional  drawing  of  the  usual  form  of  cylinder  used  when 
the  motor  is  driven  by  steam  or  compressed  air.  The  dis- 
charge of  steam  or  compressed  air  is  received  into  the  pipe,  d, 
and  admitted  into  the  valve  chest,  e.  The  ports  are  marked 
f,  f,  and  when  the  slide  valve  rod,  g,  is  caused  to  move  the 
valve,  by  means  of  an  eccentric  on  the  shaft  of  the  carriage 
or  wagon,  steam  or  air  is  let  into  the  cylinder  at  a,  where 
the  pressure  forces  the  piston  b  forward.  The  reced- 
ing movement  is  accomplished  when  the  opposite  port  is 
opened  by  the  reversed  motion  of  the  valve,  which  lets  the 
steam  into  the  side  of  the  cylinder  indicated  by  c,  thus  forcing 
the  piston  back.  This  movement,  although  generally  simple, 
and  very  like  the  principle  of  the  steam  engine  cylinder  or  the 
steam  pump  cyhnder,  in  which  the  connection  with  the  pump 
is  made  direct  with  the  water  cylinder,  thus  doing  away  with 
the  fly-wheel  and  cranks,  is  often  puzzling  to  motor  carriage 
engineers. 

The  trouble  is  that  they  attempt  to  alter  parts  and  overcome 
defects  without  6rst  making  a  study  of  the  engine  and  its 
attachments.  In  one  case  the  writer  found  that  the  engine 
was  at  a  complete  standstill,  owing  to  the  man  in  charge  try- 
ing to  stop  a  leak  at  the  stuffing  box  by  screwing  up  on  the 


flange  bolts.  A  sectional  view  of  the  box  is  shown  in  Fig.  2, 
in  which  the  piston  rod  is  marked  h,  and  the  flange  piece  i. 
Round  packing  is  usually  used,  and  when  correctly  adjusted 
there  will  be  no  escape  of  the   contents  of  the  cylinder,  nor 
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will  that  hissing  noise  be  heard  which  is  due  to  leakage  at 
this  point.  If  this  part  leaks,  instead  of  tightening  up  on 
the  bolts,  thus  binding  the  packing  on  the  piston  head  and 
causing  much  friction  and  loss  of  power,  overhaul  the  box  by 
removing  the  bolts  and  packing,  and  if  necessary,  put  in  new 
packing. 

WHEN   A   PISTON    ROD    BREAKS. 

I  have  seen  cylinders  of  carriage  motors  so  inaccurately  set 
as  to  cause  breakage  of  parts.  Recently  one  of  the  piston 
rods  of  a  gasolene  motor  snapped  short  off  midway  between 
the  stuffing  box  of  the  cylinder  and  the  crank  of  the  shaft,  on 
account  of  the  wedging  of  two  beveled  gears  attached  to  the 
propelhng  shaft.  As  no  rod  could  be  obtained  at  once,  and 
as  the  owner  of  the  carriage  could  not  wait  for  a  new  piston  to 
be  made,  the  rod  was  joined  in  the  manner  shown  in  Fig.  4, 
and  has  since  done  effective  service  without  showing  indica- 
tions of  giving  out  A  shell  or  sleeve,  b,  was  turned  out  of 
tool  steel  to  fit  over  the  broken  place,  a,  and  this  shell  was  set- 
screwed  in  the  manner  shown.  The  set  screws  pass  through 
one  side  of  the  shell,  through  the  rod,  and  part  way  into  the 
opposite  side  of  the  shell. 

RECTIFYING  A  RATTLY  CRANK. 

Carriage  motors  frequently  fail  to  give  the  best  service, 
owing  to  looseness  of  connections.     In  one  instance  which  re- 
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cently  came  to  notice  the  crank  was  secured  to  the  axle  of 
the  carriage  by  means  of  a  single  round  key-  The  key  was 
provided  with  means  to  prevent  loosening  and  working  out  of 
its  seat,  but  it  proved  to  be  lacking  in  strength  when  put  to 
practical  road  service.  The  round  key  worked  loose  in  its  seat 
without  changing  its  position »  and  so  deceived  the  owtier. 
When  investigated  by  an  engineer  familiar  with  the  action  of 
round  keys,  it  was  readily  seen  that  the  remedy  was  to  in- 
crease the  binding  of  the  crank  to  the  shaft  by  putting  in  an- 
other key  at  c,  Fig.  5.  This  key,  being  put  m  opposite  the 
original  key»  served  as  a  binder,  which  made  the  crank  set 
firmly  to  the  shaft,  and  it  rattUd  no  longer. 

NITS   WORKING    LOOSE, 

One  of  the  most  troublesome  features  to  the  motor  carriage 
engineer  is  the  working  l*jose  of  nuts  and  set  screws.  The 
lock  nut  is  a*  good  remedy,  as  shown  in  Fig,  6,  in  which  the 
locking  nut  is  marked  e,  and  the  full  or  regular  nut  d.  The 
w*asher  is  f.  Some  workmen  put  the  lock  nut  on  as  shown  in 
cut.  which  is  not  correct,  as  this  nut  contains  but  two  or  three 
threads,  and  the  right  place  for  it  is  at  the  bottom,  next  the 
washer,  where  there  is  practically  no  strain  on  the  threads, 
but  where  the  thin  nut  prevents  the  larger  nut  from  turning. 
The  constant  jarring  to  wbith  nutsi  and  other  threaded  de- 
vices on  rolling  stock  are  subjected  tends  to  work  them  loose 
unless  means  are  provided  for  preventing.  Lock  nuts,  double 
outs  and  various  patented  devices  are  utilized  by  railroad 
men,  and  yet  nuls  loosen  at  times.  Take  a  threaded  nut  and 
bolt  of  the  right  threaded  pattern  and  hold  it  horizontal,  as  in 
Fig.  7,  and  rap  the  bolt  with  a  hammer,  and  the  jar  will  cause 
the  nut  to  turn  a  Hltlc  to  the  right  at  each  rap.  Similar  ac- 
tion occurs  on  a  left  handed  bolt,  as  in  Fig.  8,  except  that  the 
nut  moves  to  the  left  and  will  finally  drop  off,  if  not  prevented^ 
This  tendency  is  of  course  overcome  by  making  the  nut  bind 
against  something.  /.  «'. .  by  using  ltx;k  nuts  or  special  attach- 
ments.  Of  itself,  a  nut  v\tll  seldom  work  tight,  for  the  rea- 
sons shown  in  Figs,  7  and  8,  as  the  tendency  is  for  the  bev- 
eled threads  of  the  right  cut  boll  to  move  the  nut  off  to  the 
right  and  the  left  cut  off  to  the  left,  by  gradually  tummg  the 
nut  at  each  jar  of  the  machine,  unless,  as  before  stated,  the 
nut  is  secured  by  frictlonal  contact  or  special  attachments. 

TiiE   SHAFTS. 

The  shafts  of  gear  driving  wheels  should  always  be  of  stand- 
ard size*  Sometimes  they  get  wont  off  size  by  a  loose  gear. 
In  that  case  the  shaft  ought  to  have  some  stock  "upset'*  on 
the  end  of  it,  and  then  turned  up  to  standard  size.  If  the  gear 
docs  not  then  fit  tight,  and  turn  perfectly  true  in  the  lathe,  the 
only  thing  that  can  he  done  is  to  bore  it  out  and  bush  it,  and 
then  bore  a  true  hole,  with  the  rim  as  a  basts  to  calculate 
from.  Once  the  gear  is  true  the  other  parts  can  be  gotten 
light.  The  side  shaft  should  have  a  cnllar  on  it,  on  the  gear 
cud  of  the  shaft  and  on  the  inside  of  the  hox.  The  pinion 
gear  is  always  pushing  the  big  gear  outward  and  wearing  the 
inside  end  of  tlie  shaft  box.  and  with  this  collar  you  can  set 
up  tight  and  know  just  wh.'it  place  you  can  set  your  big  gear 
and  depend  upon  its  rtinnmg  there.  When  you  have  the  big 
gear  off,  don't  fail  to  get  a  collar  slipped  on.  When  you  go 
to  fit  the  pinion  gear  cm  the  short  shaft,  there  is  another 
chance  for  a  careful  job.  .\t  best  they  are  not  strong  There 
h  not  room  fur  a  surficient  bearing,  according  lo  present 
ideas,  so  it  is  neces.sary  to  have  a  snug,  true  fit  to  lend  as 
much  stability  to  the  wurk  as  is  possible  to  get. 


Ct;T  SHAFT. 

Another  thing  which  bothers  motor  vehicle  engineers  is 
shown  in  Figs.  9  and  10.  A  collar  is  set  screwed  to  a  shaft  or 
rod,  and  the  force  applied  in  time  causes  the  point  of  the  set 
screw  to  cut  a  groove  in  the  shaft  or  rod,  as  at  Fig.  10.  fbis 
leaves  room  for  the  screw  to  wabble  about  in  the  scored  place, 
and  considerable  bother  is  caused  in  making  adjustments,  for 
the  reason  that  if  the  adjustment  places  the  tip  of  the  screw 
near  the  grooved  place,  the  jarring  of  the  machine  may  even- 
tually cause  the  point  to  drop  into  the  cavity,  and»  of  course, 
loosen  the  adjustment  at  once,  and  perhaps  cause  an  accident. 
The  way  to  overcome  these  defects  is  to  replace  all  scored 
shafts  with  new  ones,  and  then  use  set  screws  in  which  the 
tips  are  not  calculated  to  score  the  metal. 

THUrNG  THE  GEAR. 

It  may  be  necessary  to  true  the  gear.  With  a  gear  in  a  bor- 
ing machine  a  couple  of  studs  had  better  be  bolted  to  the  face 
plate  in  position  to  turn  the  gear  as  it  hangs  free  from  tlic 
center.  When  all  is  ready,  start  the  gear  and  get  it  running 
up  to  the  speed  it  is  to  travel  when  it  is  placed  upon  its  shaft. 
Sometimes  trouble  will  be  discovered  before  the  gear  has 
made  fifty  revolutions  a  nrinute;  one  part  of  the  gear  will  be* 
gin  to  run  toward  the  table  or  face-plate,  while  the  opposite 
part  seeks  to  get  up  above  its  normal  position,  and  if  run  fast 
enough  would  s^ek  to  place  itscH  directly  in  line  with  the 
spindle  upon  which  it  »"uns.  After  the  irregularity'  is  located, 
the  gear  can  be  trued  by  turning  off  the  unevenness,  or  by 
milling  out  the  bore.  The  cheapest  cutter  for  milling  out  ir 
regular  gears  is  the  porcupine  mill  made  by  taking  a  cast  iron 
hub  and  filling  it  with  hardened  steel  pins  like  the  quills 
on  a  porcupiae.  The  hub  should  be  turned  .similar  to  a  sobd 
mill,  and  spaced  off  into  H  inch  spacc^i  in  the  liithc  by  cutting 
circles  with  a  V-  pointed  tool.  On  each  circle  drill  for  ^^  inch 
pins,  so  as  to  have  them  break  joints  as  much  as  possible,  and 
grind  the  pins  similar  to  a  wide-nosed  finishing  tool,  and  tht 
mill  is  done.  With  a  little  care  in  grindtng  the  work  will  come 
smooth  and  even,  and  the  ease  with  which  the  cutter  will  run 
is  surprising. 

STEEL  SPRINGS. 

The  repairman  is  often  required  to  turn  off  spiral  steel 
springs  and  temper  them.  They  are  tempered  in  oi!  and  char- 
coal, being  first  hardened  and  then  drawn  to  a  strong  temper, 
when  the  oil  is  wiped  off,  and  they  are  put  in  a  '*rol  ling- bar - 
rel*'  machine  and  rolled  in  emery  to  make  them  smooth, 
whence  they  are  put  in  another  "roller-barrel,**  filled  with 
sawdust,  etc.,  which  gWifi  them  polish,  ,\n  inspection  fol- 
lows,  when  any  little  finishing  touches  are  added.  The  suc- 
cess of  spiral  springs  is  due.  in  a  large  measure,  to  the  care 
used  in  tempering  and  inspecting.  A  very  careful  inspec- 
tion  and  the  prompt  rejection  of  all,  even  slightly,  imperfect 
springs  is  in  the  end  a  great  ccononiy  for  both  maker  and 
user. 

BORTNG    FARTS. 

Much  time  can  be  saved  in  boring  out  irregular  shaped 
parts  of  machines,  when  they  are  to  he  held  in  a  face-plate, 
by  first  blocking  one  up  on  four  wedges  and  holding  it  in 
place  with  a  yoke,  and  then  pouring  babbitt  metal  around  it  to 
form  a  bed  for  the  casting.  Small  castings,  which  draw 
easily  when  in  the  mould,  will  set  firm  in  a  bed  of  babbitt 
metal,  provided  the  bed  lies  in  the  same  way  that  tfie  division 
line  in  the  tlask  comes,  and  takes  but  little  strain  on  the  yoke 
to  hold  it  in  place. 
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Uaertf  of  motor  vehicles  are  invited  to  contribute  to  this  department 
for  the  ijood  of  the  industry. 


The    Intelligent    Horse  I 


Hartford,  April  18.  189c). 
Editor  Horseless  Age  : 

The  average  horse  must  present  a  different  view  to  a  pass- 
ing motor  carriage  from  that  he  presents  to  the  rest  of  the 
world.  Unless  this  is  so,  it  is  hard  to  account  for  his  reputa- 
tion for  superior  intelligence.  In  the  personal  experience  of 
the  writer  are  several  incidents  which  certainly  cast  grave 
suspicion  upon  this  reputation.  An  encounter  near  Worcester, 
Mass.,  I  cannot  forget.  1  was  on  ray  way  to  Boston  on  a  little 
gasolene  machine  and  had  reached  a  point  about  eight  miles 
out  of  Worcester,  when  as  1  swung  into  a  lonv?  straight  section 
of  road,  I  noticed  a  horse  and  wagon  drawn  up  across  it,  the 
driver  evidently  engaged  in  shovelling  out  his  load.  The 
horse  occupied  about  half  of  the  road.  The  grade  was  one  of 
those  long  gentle  slopes  which  a  gasolene  machine  so  delights 
in,  and  I  saw  at  once  that  unless  I  spoiled  a  delightful  coast 
and  lost  much  time  I  would,  in  about  one  minute,  pass  directly 
under  that  projecting  equine  nose  at  a  very  lively  gait.  From 
past  experience  I  could  imagine  the  result. 

To  avoid  trouble  if  possible,  I  rang  my  bell  furiously  coming 
down  the  stretch,  but  failed  to  attract  attention.     I  then  lifted 
my  voice,  for  time  was  getting  short,  and  finally  succeeded  in 
Attracting  the  attention  of  the  shoveller  in  the  back  of  the 
wagon.     I  at  once  pointed  vigorously  to  the  narrow  space  in 
front  of  the  horse,  to  let  him  know  that  it  might  be  expedient 
for  him  to  prepare   for  any  manifestation  the  horse  might 
make  at  my  passage.     The  mental  status  of  the  diiver,  how- 
ever, was  not  equal  to  the  occasion,  for  he  simply  straightened 
up.  adjusted  his  shovel  so  that  he  could  lean  comfortably  upon 
it  and  prepared  to  watch  me  go  by.     In  less  time  than  it  takes 
to  tell  it,  I  was  close  upon  him,  going  like  a  bird.     As  a  last 
resort,  I  redoubled  my  vocal  efforts  and  did  everything  I  possi- 
bly  could  to  direct  his  attention  to  the  dangerous  position  of 
his   horse.     My   only  answer  was  an   approving  grin.     The 
horse,  apparently  a  poor  decrepit  beast,   totally  lacking  in 
spirit,  appeared  to  be  sunk  in  the  most  profound  meditation. 
In  an  instant,  I  saw  I  had  to  make  the  best  of  it,  and  not 
wanting  to  risk  too  much  on  the  embankment  at  the  other  side, 
I   cleared  the  horse's  nose  only  by  a  scant  margin.     Once 
parsed.  I  gently  swung  into  the  center  of  the  road  again  and, 
seeing  that  the  way  ahead  was  clear,  glanced  back.     The  sight 
that  met  my  eyes  was  remarkable.     1  may  have  been  going 
twenty  miles  an  hour  when  I   passed  under  the  beast's  nose, 
and  hi>  sensations  may  be  readily  imagined.     He  woke  from 
his   meditations  with  a  suddenness  to  which   he  was  wholly 
unaccustomed   and   found   himself  in   a  whirl  of  dust.     His 
intelligence    then   made   itself  felt.     He  evidently   carefully 
weighed  the  matter  in  mind,  and  decided  that  the  proper  pro- 
cedurt  was  to  withdraw  from  the  scene  at  as  near  the  same 
speed  as  pjssible.  and  in  the  same  direction  in   which  every- 
thing about  him  seemed  to  be  going.     In  an  emergency  of  this 
kind,  it  was  but  natural  to  assume  that  the  direction  taken  by 
the  majority  of  things  was  the  best.     He  accordingly  put  biu 


conclusion  into  instant  effect,  aud  proceeded  to  tear  down  the 
road  after  me  with  all  the  fire  of  a  two-year-old  in  his  first 
event. 

His  sudden  departure  was  plainly  not  counted  upon  by  the 
driver,  for  as  1  looked,  tailboards,  shovels,  manure,  dinner- 
cans  and  coats  were  droppmg  off  the  end  of  the  wagon  one  by 
one,  and  as  I  turned  the  curve  at  the  end  of  the  straight  way, 
I  could  see  something  which  looked  decidedly  like  a  human 
body  being  bumped  about  in  the  bottom  of  the  wagon  while 
trying  to  get  forward  and  assume  control. 

How  it  all  ended  I  am  not  able  to  tell.  I  of  course  regretted 
that  I  had  been  the  cause  of  any  disturbance  on  the  public 
highway,  but  I  had  done  everything  reasonable  in  the 
premises  and  was  unable  to  stop  on  account  of  approaching 
darkness. 

Another  incident  occurred  as  I  was  returning  from  Boston 
two  days  later  on  my  way  back  to  Hartford.  I  was  running 
through  a  long  stretch  of  woods  which  lies  in  the  mountainous 
district  between  West  Warren  and  Palmer,  Mass.  The  road 
con>isted  of  a  series  of  stiff  climbs  and  quick  descents,  and  was 
barely  wide  enough  for  two  carriages  to  pass.  In  the  worst 
place  I  met  a  carriage  coming  in  the  opposite  direction  At 
best  I  knew  I  would  have  to  run  close  to  the  horse  in  order  to 
pass,  so  I  slowed  my  engine  down  to  its  lowest  speed  and,  as 
the  gprade  was  about  level,  threw  in  my  high  gear  to  cut  the 
noise  down  to  practically  nothing.  I  made  all  these  prepara- 
tions as  conspicuously  as  passible,  in  order  to  show  the  driver 
that  I  was  willing  to  make  any  concession  that  the  circum- 
stances required.  My  encounter  turned  out  to  be  a  junk  dealer, 
evidently  on  his  fegular  round  among  tbe  little  villages  in  that 
part  of  the  State.  His  entire  outfit  was  the  most  striking 
example  of  antiquity  that  it  has  been  my  fortune  to  see  in 
regular  service.  To  my  surprise,  however,  his  horse,  evidently 
the  most  aged  relic  of  all,  suddenly  gave  signs  of  most  ener- 
getic life  within,  and  as  the  poor  old  Hebrew  in  command 
appeared  to  be  suddenly  thrown  into  a  ghastly  state  of  terror, 
I  thought  best  to  pull  out  of  the  road  into  the  bushes  and  stop 
my  engine.  I  did  this  fully  a  hundred  fc»et  ahead  of  the  horse. 
but  my  innocent  act  was  evidently  construed  by  this  *•  intelli- 
gent" beast  as  a  move  of  the  most  hostile  intent,  for  he  com- 
menced to  dive  and  plunge,  then  f  3r  a  time  assumed  a  pose  of 
most  alert  watchfulness,  and  finally  proceeded  to  dive  and 
plunge  again.  At  each  spasm  of  diving  and  plunging,  he 
paused  to  note  its  effect  upon  me. 

Recognizing  a  difficult  case,  for  the  chattering,  gesticulating 
old  Jew  seemed  to  have  a  more  scantv  endowment  of  sense  than 
his  horse,  I  stepped  out  of  my  machine  and  went  forward  to 
lend  a  hand.  It  should  be  remembered  that  my  carriage  was 
a  very  small  one,  was  standing  absolutely  still,  partly  hidden  by 
th3  bashe-i.  and  looked  in  every  way  like  an  ordinaiy  open 
buggy  standing  at  the  side  ol  the  road.  1  took  hold  of  the 
bridle  and  used  the  methods  usually  adopted  in  such  cases, 
and.  ihe.se  failing,  I  suggested  to  the  driver  that  he  come  down 
and  take  his  horse  by  the  head  and  lead  him  along.  The  old 
fellow  was  most  intensely  excited,  for  he  trembled  from  head 
to  foot  as  he  got  out  of  his  lig  and  came  forward.  In  a  man- 
ner indicating  the  most  abject  fear  he  gingerly  took  hold  of 
the  horse's  bridle,  and  between  us  we  started  him  fo-ward.  Wc 
would  get  about  ten  feet  and  then  would  have  to  submit  to 
another  violent  frenzv  of  bucking.  This  continued  until  we 
came  about  abreast  of  my  vehicle,  when,  as  though  to  give 
the  thing  a  proper  greeting,  the  animal  gave  a  continuous 
ixjrft)rmance.  All  four  leet  would  leave  the  vcround  at  once, 
and  he  seemed  no^v  upon  the  i);)inL  of  siaiulin;^  upon  his  head 
and  then  upon  bis  hind  leg.s,     This  grotesque  dance  continued 
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until  we  got  thirty  or  forty  feet  past  my  machine,  when  the 
borse,  seemingly  making  up  his  mind  that  he  had  bad  his  fun^ 
suddenly  calmed  down  and  left  us  to  survey  the  damage. 

The  harness,  composed  principally  of  rotten  old  straps  and 
rope*  was  in  a  very  bad  state  after  this  exhibitioD.  I  had  to 
take  twine  and  xire  from  my  own  repair  kit  and  stand  by 
for  abotit  twenty  minutes  assisting  to  get  things  into  such 
^hape  thai  the  owner  could  proceed. 

The  whole  affair  was  entirely  uncalled  for,  and  there  was 
every  indication  that  the  *' intelligent"  beast  appreciated  all 
along  that  there  was  no  real  danger,  I  do  not  know  whether 
other  an tomobilists  have  noticed  this  or  not,  but  I  on  several 
occasions  have  had  experiences  with  horses  when  there  was 
every  evidence  the  beasts  were  manufacturing  out  of  whole 
cloth  a  lartre  share  of  thetr  excitement. 

On  another  occasion  I  was  running  down  from  Springfield  to 
Hartford  on  a  large  gasolene  iricycle.  Going  up  a  long  hill, 
just  south  of  ibc*  town  of  Windsor,  I  passed  an  empty  hay 
wagon  coming  dt>wn.  Thtre  were  evidences  early  in  the  pro- 
ceedings that  the  horse  proposed  taking  an  active  part  in  the 
matter.  The  dnver  however,  as  in  the  cas^  of  the  man  near 
Worcester,  directed  his  entire  attention  to  watching  me  pass. 
My  speed  was  very  slow,  and  the  noise  of  the  vehicle  was 
practically  nil.  When  within  about  fiJty  feet  of  the  horse  the 
latter  commenced  to  edge  to  the  other  side  of  the  road,  when 
the  driver  noticing  it,  threw  the  reins  around  a  projection  of 
the  hay  rick,  and  went  to  the  bick  of  the  wagon  to  pick  up  a 
large  pitchfork.  He  tben  came  forward  to  use  it  on  the  horse 
in  an  endeavor  to  bring  him  to  his  sensefj.  The  drivers 
interest,  however,  was  still  mainly  in  the  Iricycle,  for  be  caie- 
le«^ly  took  hold  of  the  pitchfork  near  the  tines  ;ind,  while 
watching  us,  swung  it  aloft  in  one  hand,  and  brought  it  down 
with  a  resounding  whack  upon  the  back  of  the  horse.  The 
lines,  it  should  be  remembered,  were  not  in  his  hands»  and  he 
was  directing  toward  us  his  best  attention. 

The  horse,  assuming  that  another  enemy  of  the  same  kind 
as  the  one  in  front  had  attacked  him  in  the  rear,  gave  a  sud- 
den start  and  proceeded  down  the  hill  in  much  tae  same  man- 
ner as  the  poor  old  horse  east  of  Worcester-  The  driver 
immediately  found  himself  in  a  heap  on  the  bottom  of  the  bay 
wagon,  and  as  the  team  parsed  us  going  down  the  hill,  there 
was  a  contused  vision  of  wriggling  arms,  leg3,  man  and  pitch- 
fork. • 

Many  other  people  nave  probably  had  similar  eii>eriences 
with  silly  horses  and  stupid  drivers,  and  have  also  wondered 
that  some  people  side  so  de terra inedly  with  the  party  really 
at  fault.  Hiram  Percy  Maxim. 


A  Simple  Sparking  Device. 


E,  H.  Lyon,  Englewood,  N,  J.,  who  is  the  owner  of  a  gaso- 
lene wagon,  has  been  usint;  successfully  for  some  lime  past  a 
simple  substitute  for  the  ordinary  sparking  dynamos  and 
costly  batteries.  It  consists  of  a  compact  plunge  battery  of 
four  cells,  which  gives  a  vigorous  spark,  cannot  get  out  of 
order,  and  is  easily  renewed.  The  jars  are  2x3  inches  in- 
side, and  the  element  is  composed  of  three  plates,  a  zinc  plate 
between  two  carbon  plates. 

When  he  starts  out  he  lowers  the  elements  into  the  si»lutkin, 
and  when  not  running  he  lifts  them  out,  thus  saving  the  ac- 
tive materials.  Mr.  Lyon  finds  that  he  can  run  eight  or  ten 
bours  on  one  charge  at  a  cost  of  only  four  cents.  It  is  wise. 
be  thinks,  to  take  along  a  small  phial  of  bichromate  of  potash 


and  sulphuric  acid,  so  that  in  case  the  solution  becomes  ex- 
hausted it  may  be  renewed.  But  if  no  supplies  of  this  kind 
are  in  the  wagon  they  may  be  obtained  at  small  cost  at  any 
drug  store. 

A  suggestion  which  he  draws  from  experience  is  that  the 
air  which  is  drawn  into  a  gasolene  engine  to  form  the  explo- 
sive mixture  should  be  warm  air,  to  preveat  odor  in  the  ex- 
haust, and  to  increase  the  pt>wer  of  the  motor. 

As  for  tires,  he  believes  a  thick  tube  best,  so  that  if  a  punc- 
ture is  taken  the  deflated  tire  m  iy  be  used  without  injury. 


The  Hoof  the  Road    Destroyer. 


In  the  last  number  of  Mufiicipal  Engineering  Thomas  Con- 
yngton  says  in  regard  to  the  destructive  eflfect  of  horses'  hoofs 
on  pavements  and  roads: 

"The  most  interesting  phase  of  this  question  is,  however*  the 
effect  produced  by  the  general  use  of  motor  vehicles  upon  the 
ever-present  and  very  important  problems  of  street  paving, 
maintenance  and  cleaning.  At  present  the  effect  of  the 
horse's  hoof  on  paved  surfaces  is  one  of  the  most  serious  dif- 
ficulties confronting  the  municipal  engineer.  If  an  effectuaf 
method  of  destroying  our  streets  were  desired,  it  is  doubtful 
whether  anything  better  could  be  devised  than  the  hammer- 
ing, cutting,  twisting  and  grinding  of  a  horse's  feet.  Take  a 
ponderous  draft  horse,  weighing  close  to  a  ton,  shoe  his  four 
feet  with  heavy,  sharp-cornered,  iron  plates  as  a  traction  base, 
harness  him  to  a  truck,  put  on  a  heavier  load  and  then  start 
hirn  pounding,  denting,  twisting  and  scraping  from  morning 
to  night  and  you  have  a  very  cfhcient  engine  of  destrnction. 
All  of  our  paving  construction  is  largely  affected  by  this  fac- 
tor. The  granite  block  pavement,  with  all  its  variations,  has 
no  other  raison  d\'trc  for  its  existence.  Asphalt,  paving  brick 
and  the  other  modern  pavements  are  very  greatly  modified 
by  the  necessity  of  guarding  against  the  destructive  action  of 
the  horse's  hoof, 

"Nearly  all  the  repairs  required  by  the  modern  pavement 
are  due  to  this  cause,  and  in  a  lesser  degree  to  the  iron -tired 
wagon  wheels  with  their  angular  edges.  The  hardest  granite 
blocks  grind  off  until  too  uneven  for  use  anrl  are  then  either 
re-surfaced  with  asphalt  or  relaid.  Paving  brick  wear  out, 
and  where  there  is  the  slightest  softness  go  to  pieces.  Where- 
cver  a  weak  spot  occurs  in  the  asphalt,  it  is  found  out  by  t\\*i 
hoofs  of  horses,  and  the  pavement  is  only  preserved  by  the 
most  constant  maintenance;  while  macadam  streets  and  roads 
can  hardly  be  maintained  in  even  tolerable  condition.'* 
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No.  621,436.  Power  Transmitting  Device.  Henry  W. 
Struss.  New  York,  N.  Y.    Application  filed  May  5»  iSgS. 

Fig.  I  is  a  plan  view,  with  portions  broken  away,  of  a  suf- 
ficient number  of  parts  to  illusirate  one  form  of  power  trans- 
uiitting  mechanism  embodying  the  invention.  Fig,  2  is  a  cen- 
tral longitudinal  sectional  detail  view  of  the  driven  drum  or 
puUey,  said  section  being  taken  on  the  line  22  of  Fig,  3;  tlihX 
Fig.  3  is  an  end  view  of  the  same,  looking  in  the  direction 
of  the  arrow  in  Fig.  2. 
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The  shaft  A  is  the  main  driving  shafts  vvhicli  may^  either  he 
directly  operated  by  the  motfir  ur  c<»nntctcd  with  it  by  ajiv 
suitable  intermediate  mechanism.  To  this  shaft  a  cone  pulley 
or  drum  B  is  fixed,  so  as  to  rotate  there  wit  h»  and  the  pulley 
is   provided,   in   addition   to  a   couica!   belt-supporting   face, 


with  a  cylindrical  belt-stipporting  face  a,  which  is  shown  td 
extend  from  the  base  of  tbe  cone.  A  second  pulley  or  drum 
C  co-operates  with  the  pulley  B  and  is  connected  therewith 
by  belts  in  a  manner  which  will  hereinafter  appear.  The 
pulley  C.  illustrated  in  detail  in  Figs.  2  and  j,  is  preferably  of 
the  same  she  and  contour  as  the  pulley  B,  except  that  tht 
cylindrical  pulley- section  b  is  adjacent  to  the  head  of  the  cone 
instead  of  at  the  base  thereot 

The  conical  section  d  of  the  pulley  C  and  the  cyltndrica! 
section  b  thereof  are,  in  fact,  two  separate  and  independent- 
ly movable  pulleys.  The  conical  pulley  d  is  provided  with 
heads  or  spiders  e  f^  each  of  which  may  be  provided  with  b 
bearing  g,  in  which  are  contained  antifriction  rollers  h,  that 
are  adapted  to  contact  with  the  shaft  D.  termed  the  driver 
shaft,  and  which  may  be  connected  to  the  traction-wheels  ot 
other  parts  to  be  operated,  A  collar  i  may  be  secured  to  tht 
shaft  by  means  of  a  set-screw  to  maintain  the  rollers  in  place 
in  their  bearing  in  the  head  f,  while  a  gear-wheel  E  main- 
tains the  rollers  in  place  in  the  bearing  in  the  head  e.  The 
gear  E  is  a  driven  gear  which  is  connected  to  rotate  with  the 
shaft  D  by  means  of  a  feather  j  or  otherwise. 

The  cylindrical  pulley  b  is  provided  with  an  internal  gear- 
face  k,  which  is  adapted  to  engage  a  series  of  idlers  1,  the 
shaft  m  of  each  of  which  is  supported  at  one  end  by  the  heaJ 
e  of  the  conical  pulley  d  and  at  the  other  by  the  head  ot 
plate  n,  which  is  supported  by  the  shaft  D  and  is  prevented 
from  lateral  movemcMit  by  the  nuts  o.  By  these  means  the 
gearing  is  housed  and  a  firm  support  afforded  for  the  shafts 
of  the  idlers. 

In  carr>nng  the  invention  into  practice  a  belt  p  connects 
the  cylindrical  portion  a  of  the  driving-pulley  B  to  the  cylin- 
drical pulley  b.  though  these  parts  may  be  otherwise  con* 
nee  ted,  as  by  means  of  a  chain  or  gear,  and  motion  may  t>c 
thus  communicated  to  the  idlers  1  and  from  the  idlers  to  tUc 
gear  E.  which  transmits  motion  to  the  shaft  O  and  by  the 
shaft  to  the  traction-wheels  or  other  part  lo  be  moved.  An- 
other bell  X  connects  the  conical  portion  of  the  pulley  B  with 
the  pulley  d,  and  the  speed  and  even  the  direction  of  rotatio^ 
jf  the  shaft  D  is  determined  by  the  location  of  this  belt  x  on 
the  pulleys.  To  illustrate  this,  let  it  be  assumed  that  the  pul- 
ley B  is  driven  at  the  rate  of  600  revolutions  a  minute,  th.it 
the  diameter  of  the  gear  k  is#eight  inches,  that  the  diameter 
of  each  of  the  idlers  1  is  two  inches,  while  the  diameter  of  the 
gear  E  is  four  inches.  Let  it  be  assumed  that  when  the  belt 
is  in  the  position  indicated  by  the  line  O  the  normal  is  ob- 
tained, and  that  the  drum  C  will  be  driven  at  a  speed  of  400 
revolutions  a  minute,  and  that  the  speed  at  which  the  idlers 
I  are  moved  around  with  the  drum  C  will  be  such  with  re- 
lation to  the  speed  imparted  to  the  idlers  by  the  gear  k  that 
they  arc  ineffective  to  transnnt  motion  to  ihe  gear  E,  and 
consequently  to  the  tractitm -wheels,  so  that  while  the  motor 
is  running  at  full  speed  the  vehicle  will  not  be  moved.  As 
the  belt  is  shifted  to  any  of  the  positions  indicated  by  the 
lines  I,  a.  3  and  4*  motion  is  transmitted  to  the  driven  shaft 
and  tht  traction-wheels  connected  therewith,  because  of  the 
higher  rate  of  speed  transmitted  to  the  drum  C,  the  highest 
rate  of  speed  being  attained  when  the  belt  is  shifted  to  tht- 
position  indicated  by  the  line  4.  When  it  is  desired  to  ^eve^s^ 
the  movement  of  the  vehicle,  it  is  merely  necessary  to  shift 
I  lie  belt  to  the  opposite  side  of  the  normal  position  or  to  tme 
uf  the  tro.^itions  indicated  by  the  lines  5  6.  when  the  pulley  C 
and  the  idlers  1  will  be  moved  around  at  a  slower  rate  01 
speed  than  the  normal,  or  at  the  rate  of,  say,  300  revolutions, 
and   the   shaft   D   will   be  rotated   in   the  oooositt:  direction^ 
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i  hi-  rotaiKJii  ;n  tin*  opposite  direction  is  due  lu  the  fact  that 
the  drum  C,  which  carries  the  idlers  I,  is  trav*e!ing  at  a  rate 
of  speed — say  300  revolutions  at  the  line  6 — ^which  will  permit 
the  gear  k  to  transmit  a  rotary  motion  to  the  idlers,  which 
motion  is  in  turn  transmitted  to  the  driven  shaft  D  and  to 
the  traction-wheels  connected  therewith- 

Instead  of  employing  the  shak  A  as  the  power  trans mittinj;? 
or  motor  shaft,  power  miiy  be  applied  to  the  shaft  D.  when 
the  shaft  A  will  become  the  driven  shaft. 

Design  No.  30,551. — Vehicle  Body— Uriah  Smith,  of  Ei  u- 
tlecreek,  Mich.     Patented  April  n,  1899 

No.  6i23J 49.— Motor  Road  Vehicle.~H.  C.  Hart,  of  De 
troit,  Mich.  Patented  April  18,  1899. 

The  engine  is  placed  under  entire  control  of  the  motormm 
by  means  of  the  pedal  h,  the  reciprocation  of  which  draws  .^ 
supply  of  explosive  mixture  into  the  pump  cylinder  a,  front 
the  atmosphere  and  carbureter  D,  and  then  compresses  an»t 
forces  It  into  the  cylinder  I,  behind  the  piston  J,  where  it  h 
exploded  by  an  electric  spark,  driving  the  piston  forward 
against  the  tension  of  the  spring  S»  and  turning  tlie  pulley* 
G  and  H  only.  At  the  outer  end  of  the  stroke  of  the  piston 
the  exhaust  valve  T  of  the  cyhnder  I  is  opened,  and  the 
spring  S  then  returns  the  piston  to  its  first  position,  rotate* 
pulleys  G  and  H,  and  by  means  of  the  latter  pulley  and  clutcTi 
U,  rotates  the  shaft  E  and  wheel  C,  thus  driving  the  vehicle 
forwards  At  the  end  of  its  return  stroke  the  piston  come«i 
to  rest  and  remain .s  stationary  until  the  operator  forces  a 
frc^h  charge  of  explosive  mixture  into  the  cylinder  1  from 
the  pump  a.  The  ignition  of  the  charge  is  eltected  by  clos- 
TtlK  an  electric  circuit  at  the  contact  points  r,  by  means  of  a 
connecting  piece  on  the  arm  g,  of  the  pedal.  The  ignition 
occurs  after  the  compressed  mixture  has  been  forced  into  the 
gas  cylinder.  The  time  and  length  of  the  stroke  of  the  engine 
i?»  dependent  upon  the  stroke  of  the  pump,  and  the  speed  and 


power  of  the  engine  are  always  in  proporfioiifo^fhc  exertiot* 
of  the  operator. 

No,  623,383.— Motor  Vehicle.— Francis  A.  Pocock,  of  Phil* 
adelphia.  Pa,,  assignor  by  mesne  assignments  to  the  Electric 
Power  Development  Co. 

One  of  the  features  of  the  invention  consists  in  a  vertical 
•ixle  about  which  the  front  gear  turns  and  situated  on  a  line 
considenibly  in  the  rear  of  the  front  axle.    The  inventor  states 
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hat  as  a  result  i>f  this  construction  the  vehicle  tends  m 
bring  the  rear  wheels  into  pruper  ahgnment,  relative  to  the 
front  wheels — an  end  which  cannot  be  reached  when  the 
*;teenng  axis  is  in  the  plane  of  the  front  wheel  axis,  pailicn- 
larly  when  the  propclhtig  power  is  appHed  to  the  front  axle, 
as  in  this  machine.  He  also  stales  that  when  the  pivot  O  Is 
behind  the  front  axle  but  little  power  is  required  to  turn  the 
segment  Q  and  the  front  gear. 

The  front  wheels,  I,  are  mounted  on  spindles  on  the  ends 
of  the  exle  bar  J*  which  is  rotary,  and  in  turn  is  mounted  In 
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a  stationary  lubiihir  support  K,  carrying  at  Us  ends  brackets 
L.  which  are  attached  to  an  osciUating  frame  N,  support! n;^ 
the  vehicle  body  by  tlie  usual  cHiplic  springs.  The  ends  of 
the  tube  are  also  formed  with  ball  bearings  for  supporting  the 
axle  within  the  tube.  Clutches  U2  are  provided  for  clutch- 
ing each  wheel  to  the  axlc»  and  for  serving  as  a  differential 
gear. 
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Upon  the  tubular  support  K.  independent  of  the  axle,  there 
IS  secured  the  motor  carrier  T,     This  has  a  tubular  part  t, 


earned  about  the  tube  K,  above  described.  From  the  tubu- 
lar p*art  there  project  back  arms  ti,  in  the  rear  ends  of  which 
are  formed  bcxes  for  receiving  the  armature  shaft.  The  cas- 
ing of  the  motor  S  is  suspended  at  one  i»ide  from  the  tubular 
part  t^  and  at  its  other  side  by  a  spring  support  consisting  of 
a  rod  Vi,  whose  upper  end  is  securely  fastened  to  a  plate  or 
Lar  extending  rearwardly  from  the  frame  M,  Upon  opposite 
sides  of  the  lugs  by  which  the  motor  is  suspended  the  rod  is 
provided  witli  springs  y,  which  serve  to  yieldingly  hold  thr. 
motor  in  position  whether  it  is  forced  upward  or  downward. 
The  motor  shaft  is  geared  to  ihc  axle  by  the  usual  large  gear 
and  pinion,  and  is  provided  w*ith  a  brake  mechanism  operat- 
ing upon  the  brake  hub  inside  of  the  large  gear  The  motor 
and  its  connections  oscillate  with  the  axle  as  the  vehicle  is 
steered,  and  the  axle  and  motor  are  connected  with  the  rotat- 
ing frame  N,  which  is  connected  with  the  body  frame  by  a 
pivot  bar  O. 
The  claims  are  forty-one  in  number. 

No.  623.224 — Gas  Motor  Engine. — E.  J.  Stoddard,  of  De- 
troit^ Mich.,  assignor  to  the  Henry  C.  Hart  Manufacturing 
Co..  of  same  place.     Patented  April  18,  1899. 

The  invention  lies  in  certain  combinations  with  a  *'frcc- 
flying-piston  gas-engine'*  of  two  shafts  2  and  3,  having  re- 
spectively pulleys  8  and  12  connected  by  a  flexible  connec- 
tion 16,  which  is  attached  also  to  a  cross  head  18,  of  the  en- 
gine 23a.  The  pulleys  are  adapted  to  engage  with  their  re- 
spective shafts  by  clutches  14  only  when  the  pulleys  and  flex- 
ible connections  are  moved  in  one  direction,  so  that  the 
shafts  are  free  to  revolve  in  the  pulleys  on  the  return  move- 


CAS  HOTOiS  OF  £.    J.    STODDARD,    DETEOITf    MICH. 


iApTi\  16.  tBoq, 


THE    HORSELESS    AGE. 


23 


tnent  of  the  flexible  cotmtrction.  In  thp  forward  movement 
of  Uic  pulleys  and  their  connections  the  motion  is  caused  by 
the  power  of  the  engine,  while  the  return  movement,  during: 
which  the  shaft  is  engaged  by  the  pulleys,  is  effected  by  a 
spri4ig  22,  attached  by  a  connection  21  to  a  small  pulley  ij, 
upon  one  of  the  shafts.  A  balance  weight  is  also  attached  to 
the  spring  and  its  connection  21,  in  order  to  secure  practical- 
ly noiseless  action,  and  to  eciuilibrate  the  motion  of  the  en- 
gine* particularly  during  the  forward  flight  of  the  "free-flying- 
piston.** 

No.  625,igo. — Explosive  Engine.— E.  J.  Stoddard,  of  De> 
troit,  Mich,     Patented  April  18.  i8qq. 

Means  are  provided  for  compressing  and  cooling  the  ex- 
plosive  mixture  in  tlic  reservoir  U  from  whence  it  is  ad- 
milted  as  required  to  the  working  cylinder  A  ihrough  a  de- 
vice S.  operated  by  a  projection  on  the  bark  of  the  piston  B. 
The  crank  pin  doe 5  not  make  <t  rcv^olution  upon  eacli  recip- 
roc?tion  of  the  engine,  but  rocks  with  a  levpr  I  back  and 
forth  ujjon  the  shaft  and  cngagep  by  a  clutch  K  with  the 
crank  disc  H  only  when  it  moves  backward  toward  the  en* 
gine. 

The  outer  end  of  the  cylinder  K  is  in  communication  with 
an  angular  chamber  D,  the  two  together  being  made  air* 
tight,  so  that  as  the  piston  B  moves  outwardly  the  air  thereit% 
is  compressed  and  serves  as  a  spring  to  return  the  piston  to 
its  inner  position  and  to  rotate  the  driving  axle.  The  in- 
ventor slates  that  the  explosive  mixture  is  cool  at  the  lime  it 
is  fired,  and  that  therefore  the  initial  pressure  is  much  higher 
Ihan  iJ  the  mixture  retained  its  heat  of  compression.  The 
pressure  being  higher,  the  rate  of  transforming  the  heat  civ 
ergy  into  work  is  of  course  proportionally  greater  with  the 
same  velocity  of  the  piston;  but  in  this  form  of  engine  the 
piston  velocity  is  proportional  to  the  pressure  upon  h»  so  that 
by  the  use  of  a  cold  compressed  explosive  mixture  the  maxi 
mum  explosivi?  pressure  and  the  maximum  piston  velocity 
are  obtained — that  is  to  say,  a  maximum  rate  converting  the 
heat  energy  into  available  work — while  the  area  of  the  cylin- 
der waits  to  ihc  unit  of  explosive  mixture  is  a  minimum. 


OUESTIONS  AND   ANSWERS. 


At  the  requ^Rt  of  mmny  of  our  reAderft  we  ^&ve  decfded  to  oppn  a 
dtpmrtraent  of  questions  And  anuwers  We  will  endeavor  to  answer 
•nv  detad  quea  Ion  in  pracncnl  enj^ln^^ering  p«ftAio  n<  to  motor 
%•-  hides. 


Answer  tif  tV.*N.  Buiit's,  Chatham,  N.  K 

The  battery  used  on  the  De  Diou  roacbine  is  a  primary  one, 
and  the  coil  is  of  the  high  tension  ktnd,  producing  a  jump 
spark.  Tbe  price  of  these  batteries  is  $10  apiece,  and  their  life 
about  too  hours.  So  far  as  the  editor  know^s  tbese  batteries 
and  coils  can  be  obtained  here  only  of  the  American  Motor 
Co.,  New  York,  or  Kenneth  A»  Skinner,  122  Massachusetts 
avenue.  Boston,  Mass. 

The  jump  spark  seems  to  have  the  preference  in  Eurf>i>e. 
while  the  wipe  spark  is  most  used  here»--ED. 


The  Timing  Valve. 


IvOWELL,  Mass..  April  17.  189^. 
hdiior  Horseless  Ahe: 

Please  explain  in  your  query  column  what  a  timing  valve  is, 
and  whether  one  is  necessary  on  all  gasolene  engines* 

T.  McNamaha. 


How  Motor  Veiiicles  Stand  Before  tiie 
Law  in  New  York  State. 

A  subscriber  of  the  legal  profession  lurnisheB  the  Following 
extracts  from  the  laws  of  New  York  State^  construed  to  af- 
fect the  use  of  motor  vehicles: 

The  first  provision  affecting  above  is  found  in  the  laws  of 
1886,  chapter  269,  section  t^  sub-division  293,  as  follows:, 

293.  Vehicles  propelled  by  steam  on  highways.  Ft  shall  not 
be  lawful  for  any  owner  or  owners,  or  the  servant  or  agent  o! 
any  owner  or  owners  of  a  carriage,  vehicle  or  engine  pro- 
pelled by  steam,  to  allow,  permit  or  use  the  same  to  pas* 
over,  ihrough  or  upon  any  public  highway,  road  or  itrect. 
unless  such  owner  or  owners  or  agent  or  servant  shall  send 
before  the  same  a  person  of  mature  age  at  least  one-eighth  ol 
a  mile  in  advance  to  notify  and  warn  persons  traveling  or 
using  said  highway,  road  or  street  with  hfirses  or  other  do- 
mestic animals,  of  the  approach  of  such  carriage,  vehicle  or 
engine,  and  at  night  said  person  to  carry  a  red  light,  except 
in  incorporated  cities  and  villages.     Also 

294.  Violation  of  last  section.  Any  pers*^n  violating  the 
provisions  of  this  act  shall  be  guilty  of  a  misdentcgnor  and 
liable  for  any  damages  sustained  by  any  person  or  person* 
traveling  or  using  said  highway  with  horses  or  domestic  am- 
mals  as  aforesaid. 

These  provisions  were  substantially  incorporated  in  sec> 
tion  155  of  chapter  568  of  the  laws  of  1890.  This  provides  as 
follows: 

Steam  traction  engines  on  highway.  The  owner  of  a  car* 
riage,  vehicle  or  engine  propelled  by  steam,  his  servant  or 
agent,  shall  not  allow,  permit  or  use  the  same  to  pass  over, 
through,  or  upon  any  public  highway  or  street,  except  upon 
railroad  tracks,  unless  sucli  owners  or  their  agents  or  serv*^ 
ants  shall  send  heforc  the  same  a  person  of  mature  age^  ai 
least  one-eighth  of  a  mile  in  advance,  who  shall  notify  and 
warn  persons  using  or  traveling  such  highway  or  street  with 
horses  or  other  domestic  animals  of  the  approach  of  such 
carriage,  vehicle  or  engine,  and  at  night  such  person  shall 
carry  a  red  light,  except  in  incorporated  cities  and  villages. 

Here  there  is  no  penalty  provided  for  violation  of  the  fo^«^- 
going  provision.  This,  however,  in  all  probability,  would 
be  remedied  by  virtue  of  section  32  of  the  laws  of  1892,  chap* 
ter  677.  which  provides  as  follows: 

Kffect  of  repeal  and  re-enactment.  The  provisions  of  a  law 
repealing  a  prior  law  which  are  substantially  enactments  of 
the  provisions  of  the  prior  law.  shall  be  construed  as  a  con- 
tinuation of  such  provisions  of  such  prior  law  and  not  as  new 
enactments.  .If  any  provision  of  a  law  be  repealed  and  in 
substance  re- enacted,  a  reference  in  any  law  to  such  repealed 
provision  shall  be  deemed  a  reference  to  such  re -en  acted  pro- 
vision. 

Further,  there  is  nothing  to  show  that  sub-division  ir  of 
section  640  of  the  Penal  Code  has  ever  been  repealed  or 
tnoriified  in  any  way.     Thi^  provides  as  follows: 

Malicious  injury  and  destruction  to  property.  A  person 
who  willfully  drives  or  leads  along  a  public  highway  a  wild 
and  dangerous  animal  or  a  vehicle  or  engine  propplled  by 
steam,  excepi  upon  a  railroad,  along  a  public  highway,  or 
causes  or  directs  such  animal,  vehicle  or  engine,  to  be  so 
driven  l^-d,  or  to  be  made  to  pass,  unless  a  person  of  ma- 
ture age  shall  precede  "^uch  animal,  vehicle  or  engine,  by  at 
least  one-eighth  of  a  mile,  carrying  a  red  light,  if  in  the  night 
time,  and  gives  warning  to  all  persons  whom  he  meets  trav- 
cling  such  highway,  of  ihe  approach  of  such  animal,  vehicle 
or  engine,  shall  be  deemed  guilty  of  a  misdemeanor. 
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The  Eames  Hotor  Vehicle  Drive 
Wheel. 

The  accompattying  illustration  shows  an  improved  drive 
wheel  for  mnior  vehicles,  which  A.  M.  Eames  Sc  Co.,  South 
Framingham,  Mass,,  have  perfected  after  much  thought  and 
experimenting.    One  objection  which  ihey  make  lo  the  wheels 


nn   ju^jsl   wo* idcn-vsii celled    nrijlor    vthJclL>    i  tring-OUl 

;ippea ranee,  which  has  been  entirely  removed  in  this  wheel 

They   are   furnishing    wooden    wheels    for   both    light   and 
heavy  vehicles. 

•  .  «  OUR  •  •  • 


SPECIAL    NOTICES. 

o- 

Adv«rtlJ«w*Pts  Inserted  under  ifaii  heading  at  S2.00  ui  lacb  lor  each 
Isiue,  payable  la  advaoce. 


FOR  SALE. 

Complete  library  on  Horseless  Carriages,  including  three 
complete  volumes  Horseless  Auk,  two  volumes  •*  Motr>CYclc/' 
five  volumes  Copies  U.  S.  Patents,  all  bound  and  indexed 
being  a  full  and  complete  record  of  the  subject;  also  one-half 
interest  Patent  No.  449,978,  ten  broad  claims,  and  the  wbu^e 
interest  of  Patent  No.  582,317,  four  broad  claims,  these  two 
patents  covering  traction  and  steering  gear.  This  is  an  ex- 
ceptional chance  to  organize  a  company  iully  equipped  to  do 
business.  Address  GEO.  G.  SCHROEDER,  704  Tenth  St., 
N.  W.,  Washington.  D.  C. 

SPARK    COII.S 

m^^^^'fSmWmff^Kff  Bnsrines,  Etc. 

Induction  Colls  giving  FAT  Spark, 

C.   F.  SPLITDORF, 
23  Vmadewatmr  Street,    NEW  YORK. 


{ 


^1 


MXfl^^^    CSv%#%lr^bA   for  Mnfor  Carrlafca.  *tiliilei, 
-Wll^e    ^P^iW9   M-HI.C>cl  «    and    Blcvcl««, 

svratred  from  special  hterl  ptepBred  for  and  adapted  lo  ihiB 
purpofte.    We  make  anv  sixe  and  Icrngih  required  from  wire  one-qaartttf 
to  oDe«i>ixteeT)ih,  inchdiaiueier 

Write  tts  for  prices  on    wiiai  you   want* 
THE  WIRE  noODS  COMPANY,  Worcester,  Hass, 


GASOLINE    ENGINES 

OF     LATEST 

T^rO*C¥LIHIiHR    BAl^ABICED    ^VPH* 

NMATBST  Bl^BiQN  MOST    COMPACT, 

From  xj2    H,  P,  up, 

A.  W.  KING,  373  S'  Catiiil  Street,  CHICAGO,  ILL 

Graphite  Lubricants, 

ALL  KINDS,  ACCORDINQ  TO  WANTS. 

Special  preparations  for  Gears  of  Eleclric  M^^iurs  and  for  Cylifid*T*  of 
Motor  Engines.    Send  for  Cltctilara  audi  Prlce«* 

Joseph  Dixon  Crucible  Co..   -  Jersey  City,  N.  J 


Nickel  Steel  DETACHABLE  Chains  hubs  for  motor  carriages 


are  especially  adapted  for 

Motor 
Carriages. 


C&o  be  produced  chtmp^y  on  oar 

No,   6   HUB    MACHINE. 


We  are  fiimtshing  many 
for  that  purpose. 

We  invite  correspondence. 
iiLDWIM   CVCli  CHAIN  CO.,  Wor««aUr,  Mafttt.,  y    S.  A. 


The  Largest  Hub   Machine  Built. 

Complete  Outfits  Furnished. 

Catalogue  and  Prices  on  Application. 

BARDONS  &  OLIVER.  Cleveland,  Ohio.  U.  S.  A. 


I 


I 


Lib 


fl^hV  , 
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In  the 
Interest  of  the 

Motor  Vehicle  Ir^dustrg. 

ESTflBlilSHED    1895. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies,   10  Cents. 

OFFICE  OF  PUBLICATION 

Americarp  Tract  Society   Building,   ]^assau  and   Spruce  Streets, 

NEW   YORK. 
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THE  AMERICAN  MOTOR  CO 


l^lKtitest    Htroiiiceflt,  tiiiiiplefit  Bf  ot<ir  Made. 

Runs  with  Gasoline,  Kerosene  or  Gas. 

FROM    I    TO  30  H.  P. 

IGNITION   OUTFITS 

ConntM'ittt/  of  AMEitiV4\    COIT.  IfiS'ITlON  rLVG  and 
MVECIAL   tRiMAHY    or   HtOHAUt:    HATrEHlKS i  ohU/ 

abmolufrfff  reliahfr  ntvthod  of  HjtarkiHg  antaU  motor».     , 

Al>S()    MANUFACTrRER!^   nv 

SPECIAL   WIRE   WHEELS,    REAR    AXLES,    DIFFERENTtALS,    CLUTCHES, 
STEERING  APPARATUS.  ETC.,  FOR  MOTOR  VEHICLES. 

AMERICAN  MOTOR  CO..    •    32  Broadway,  NEW  YORK. 


«»»l 


No,  2    3K   r  H    P 


The  Automobile  Co.  of  America 

MANUFACIURB&S    OF 
MVDRO-CARBOX    SYSTEM. 

FOUR  OR  FIVE  DIFFERENT  TYPES  for  pleasure  and  business  on  exhibition. 


k 


HMllV   IB 


»««! 


STANHOPE   -PHAETON.       A  H.  P.  A^OTOH. 

Orders  for  SUMMER  DELIVERY  should  be  booked  at  once. 


h:i:j^soi:t 
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communications  on  trade  topics  from  an3r  authentic 
source.  The  correspondent's  name  should  in  all  cases 
be  given  as  an  evidence  of  good  faith,  but' will  not  be 
published  if  specially  requested. 


The  Horseless  Age,  150  Nassau  Street,  New  York. 
Entered  at  the  New  York  post-ofl5ce  as  second  class  matter. 


On  accontit  <»f  lite  eacGeMtlTe  tf  tscontits  cliarvetf 
toy  Mew  York  toatilKS  on  sinall  ctaecks  nntfer  tlietr 
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riotor  Vehicle  Trust. 


The  daily  papers  inform  iis  that  a  motor  vehicle  trust  is 
being  organized  to  control  the  manufacture  and  sale  of  all 
classes  of  vehicles  in  this  country.  The  names  of  some  of 
the  best  known  financiers  in  the  United  States  are  coupUd 
with  these  statements,  men  who  are  quick  to  take  advantaj^c 
of  any  prospective  field  like  that  offered  by  the  motor  vehicle, 
and  whose  names  are  considered  a  guarantee  of  success. 

It  is  true  that  some  of  our  leading  capitalists,  chiefly  strict 
lailway  magnates,  have  lately  interested  themselves  in  the 
development  of  the  motor  vehicle  industry,  and  that  plans 
have  been  laid  for  as  rapi<l  an  ext(Mi*;ion  (^f  it  as  unlimited 
capital  and  able  engineering  can  accomplish.  It  is  also  trn* 
that  to  effect  the.se  arranKcments  consolidations  have  been 
made  of  various  minor  interests,  thus  forming  stronger  com- 
panies, backed  by  the  necessary  patents,  business  capacity  an<l 
capital  to  cope  with  modern  indu.slrial  conditions.    This  is  in- 


variably the  procedure  in  the  formative  period  of  new  in- 
dustries of  sufficient  promise  to  enlist  large  capital,  but  these 
arc  but  preliminary  consolidations.  The  period  of  the  trust 
has  not  come  yet.  ^  The  industry  is  too  new,  patents  relating 
thereto  of  too  limited  a  character,  and  the  possibilities  of  im- 
provement too  great  to  make  a  successful  trust  possible  now. 
The  first  period  will  be  one  of  rapid  growth  and  strong  com- 
petition between  powerful  rivals.  Any  trust  that  is  under- 
taken at  this  early  day  will  be  a  good  thing  for  investors  to 
let  alone. 

Damages  Claimed  from  flotor  Vehicle 
Owner. 


The  first  damage  suit  in  New  York  State,  in  which  the  al- 
leged offending  object  was  a  motor  vehicle,  is  now  on  trial  at 
Rochester.  N.  Y.  Although  the  damages  claimed  were  nom- 
inal, the  defendant  decided  to  fight  the  case,  to  establish  a  pre- 
cedent that  m.ight  serve  as  a  guide  for  other  operators  of  mo- 
tor vehicles  in  this  State. 

The  carriage  which  was  said  to  have  been  the  cause  of  the 
runaway  was  propelled  by  steam  and  is  described  in  the 
plaintiff's  complaint  as  a  noisy,  dangerous  contrivance,  likely 
to  frighten  horses,  etc.,  which  leads  to  the  conclusion  either 
that  the  suit  was  brought  under  the  nuisance  laws  or  the  at- 
torney made  a  very  loo.se  and  irrelevant  interpretation  of  the 
New  York  hiws  in  reference  to  self  propelled  vehicles,  pub- 
lished in  our  last  issue.  There  are  numbers  of  noisy  con- 
trivances, likely  to  frighten  horses,  which  are  in  common  use 
K,n  or  near  roads,  and  which  often  do  cause  runaways,  yet 
cannot  be  considered  nuisances  under  the  code. 

From  the  digest  of  the  law  relating  to  the  use  of  motor  ve- 
hicles on  common  roads,  givtn  in  our  last  issue,  it  appears 
that  the  steam  vehicle  alone  is  un<ler  onerous  regulations  mi 
this  State,  electric  and  gasok-ue  vehicles  not  being  specified  in 
the  act.     While  the  law  has  never  been  construed  by  a  com!. 
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the  meaning  of  these  obsolete  statutes  apparently  is  that  a 
steam  carriage  must  be  preceded  at  a  distance  of  an  eighth  of 
a  mile  by  some  person  of  mature  age  to  give  warning  of  its  ap- 
proach, and  that  any  person  who  conducts  a  steam  vehicle  on 
the  highway  without  this  precaution  is  guilty  of  a  misde- 
meanor and  is  subject  to  damages,  the  law  implying  that  such 
a  person  is  guilty  of  "negligence  per  5f,"  i.  e.  in  the  fact  itself. 
Consequently  no  evidence  of  contributary  negligence  would 
be  required,  and  in  the  case  above  referred  to  the  damages 
could  have  been  collected  without  doubt,  if  the  complaint 
had  been  properly  drawn,  simply  because  the  carriage  was 
propelled  by  steam.  A  gasolene  or  electric  carriage  would 
not  come  under  the  ban  of  the  law. 

This  law,  so  long  dormant  on  the  statutes,  undoubtedly  had 
particular  reference  to  traction  engines,  road  rollers,  etc.,  for 
at  the  time  it  was  enacted  no  electric  or  gasolene  vehicles 
were  known,  and  the  few  experimenters  in  steam  road  locomo- 
tion were  regarded  as  cranks  or  public  nuisances.  Its  mani- 
fest unfitness  to  meet  thcf  conditions  of  the  dawning  horseless 
age  justify  us  in  drawing  attention  to  it,  that  it  may  be  the 
more  quickly  expunged  from  the  statutes.  Perhaps  a  few 
fines  under  the  law  would  be  beneficial  in  the  end,  according 
to  the  well-known  maxim  that  the  best  way  to  have  an  ob- 
noxious law  repealed  is  to  enforce  it. 

A  subscriber  who  has  ordered  a  steam  carriage,  which  he 
expects  to  use  in  this  State,  says  that  he  will  buy  the  noisest 
and  most  disagreeable  gasolene  carriage  he  can  find  and  send 
it  on  ahead  to  notify  the  people  that  there  is  a  quiet  and 
dainty  little  steam  carriage  coming  along  just  an  eighth  of  a 
mile  behind. 


Stables  Breeders  of  Disease. 

It  used  to  be  supposed  that  stables  were  healthy  places,  and 
that  those  employed  in  caring  for  horses  were  more  robust 
and  freer  from  ordinary  ailments  than  other  men.  Dainty 
ladies  sometimes  went  to  inhale  the  odors  of  the  stable  as 
they  would  take  a  sun  bath  or  visit  the  pine  forests,  under  the 
impression  that  there  was  healing  in  them.  But  modern 
science  has  dispelled  this  illusion  and  shown  that  on  the  con- 
trary stables  are  breeders  of  that  type  of  diseases  called  zymo- 
tic, which  are  noticeably  prevalent  in  close  proximity  to  them 
and  decrease  in  intensity  as  the  circle  of  the  distance  from 
them  widens. 

The  discovery  of  the  injurious  effect  of  stables  upon  the 
public  health  was  first  made  by  the  actuaries  of  the  big  in- 
surance companies,  who,  in  studying  their  vital  statistics,  re- 
marked that  zymotic  diseases  were  much  more  frequent  among 
livery  stable  keepers  and  employees  than  among  those  of  other 
vocations.  Pursuing  their  investigations  further  they  found 
that  those  who  resided  continguous  to  stables  were  afflicted 
with  the  same  class  of  ailments,  though  in  less  degree,  and 


that  the  same  tendencies  showed  themselves  in  decreasing 
percentage  as  the  distance  from  these  sources  of  infection  in- 
creased. Having  verified  the  theory  to  their  complete  satisfac- 
tion the  insurance  companies  appealed  to  the  board  of  .health 
(first  in  Brooklyn,  N.  Y.)  to  investigate  the  nuisance. 

It  was  found  that  owners  of  stables  had  grown  very  careless 
in  regard  to  the  removal  of  the  refuse  of  the  animals,  which 
was  allowed  to  accumulate  for  we^ks  because  of  the  old  delu- 
sion that  the  waste  matter  from  horses  was  not  detrimental 
to  health.  Regulations  were  passed  by  the  board  compelling 
stable  owners  to  remove  the  excreta  more  frequently,  and  to 
thoroughly  cleanse  and  disinfect  their  premises. 

As  a  consequence  of  this  agitation  some  improvement  is  said 
to  have  been  noticed  in  the  health  of  those  residing  near  the 
stables.  But  the  nuisance  will  not  be  wholly  abated  until  the 
great  beasts  whose  refuse  litters  the  streets  and  fouls  the  at- 
mosphere in  our  populous  centers,  are  banished  from  the  cities 
to  the  agricultural  districts,  where  they  will  find  temporary 
harborage.  Later  they  will  be  relieved  of  much  of  this  drudg- 
ery, too. 


Dashboards. 

Whether  a  dashboard  is  necessary  on  a  motor  vehicle  has 
been  a  mooted  question.  Many  contend  that  when  the  horse 
is  removed  the  dashboard  should  disappear  with  him,  inas- 
much as  its  chief  use  is  to  shield  the  driver  from  the  mud 
and  water  thrown  back  from  the  horse*s  hoofs. 

While  it  is  true  that  there  is  in  a  motor  vehicle  no  further 
need  of  protection  from  the  horse  and  his  mud  throwing 
hoofs,  it  seems  to  us  that  the  dashboard  has  other  important 
uses.  It  is  a  shield  from  the  wind,  which  in  cold  and  storm  r 
weather  cannot  be  sufficiently  tempered  by  the  ordinary  lap 
robe,  and,  in  case  of  accident  it  may  serve  as  a  fender  to  war<l 
off  shocks  and  a  support  to  prevent  the  occupants  from  be- 
ing thrown  forward  onto  the  ground. 

Let  us  think  twice  before  we  discard  the  dashboard  entirely. 


Race  and  Competition. 

There  is  disagreement  between  the  two  contestants  in  the 
proposed  motor  tricycle  race  from  New  York  to  Boston  as  to 
the  points  on  which  the  contest  should  be  decided,  the  De 
Dion  champion  insisting  that  a  race  should  be  decided  by 
speed  alone  and  that  separate  contests  should  be  held  to  settle 
the  other  points  of  manageability,  noiselessness,  simplicity, 
etc.  The  other  side  apparently  wishes  the  latter  points  con- 
sidered in  the  race,  although  how  this  can  properly  be  done 
except  by  the  separate  competitions  suggested  by  Mr.  Skinner, 
is  not  plain.  A  race  is  one  thing,  a  competition  another.  A 
race  refers  to  speed  and  that  only;  a  competition  is  a  broader 
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conicNt,  referring  to  other  points  of  excellence  and  ol'tcn  e\ 
dudmg  speed  altogether  To  be  perfectly  explicit  such  a  con- 
test as  Mr  Fisdier  wants  should  be  described  a»  a  race  an«l 
competition-  The  other  points  he  insists  un  are  more  impor 
tant  than  speed  and  should  carry  due  weight  in  judging  of  tho 
merti!i  of  tlie  two  machines,  hut  the  winner  of  a  race  is  the 
one  who  reaches  the  goal  first 

Alcohol   vs.  Petroleum. 

Judging  from  the  record  of  the  recent  race  for  alcohol 
motors  from  Paris  to  Chantilly  uad  back  the  petroleum  motor 
IS  not  likdy  to  be  displaced  by  the  alcohol  motor.  The 
amoimt  of  spirit  consumed  during  the  run  was  about  three 
times  as  great  as  would  have  been  required  had  petroleum 
been  the  fuel  used*  and  the  bystanders  at  the  start  report  a 
decided  pungent  odor  from  the  alcohol  motor, 

The  duty  on  alcohol  is  high  in  France,  and  some  bclie\i 
that  if  it  is  removed  alcohol  will  supersede  petroleum  for 
power  and  lighting  purposes.  Tests,  however,  fail  to  bear  out 
any  such  conclusion.  Alcohol  is  inferior  in  beat  units,  and  is 
therefore  less  economical. 

Special  Writers  Wanted. 

The  editor  wishes  to  engage  special  contributors  for  Tin: 
Horseless  Age,  and  would  hke  lo  correspond  with  parties 
who  feel  competent  to  write  on  topics  relating  lo  the  motor 
vehicle  industry. 

Some  of  the  daily  newspapers  in  various  sections  of  the 
countr>'  arc  discussing  regulations  for  motor  vehicles.  The 
Cleveland  (O.)  Leader  advocates  a  speed  limit  and  compulsory 
lights  at  night.  To  reasonab!r  regulations  like  these  motor 
vehicle  manufacturers  and  users  can  lake  no  exception, 


Officers    of 


the  Columbia 
Co. 


Autoinobile 


It  is  currently  reported  that  the  newly  organized  Columbii 
Automobile  Co..  of  Hartford,  an  enlargement  of  the  motor 
carriage  department  of  the  Pope  Manufacturing  Co,,  elected 
ofiicers  in  New  York  last  week  as  follows: 

President,  Colonel  Albert  A.  Pope,  of  Boston;  vice-presi- 
dent, George  H.  Day.  of  Hartford;  secretary  and  treasurer, 
Harold  H.  Eanies,  head  of  the  motor  carriage  department  ji 
the  Pope  Manufacturing  Co.  Among  the  directors  are  Wil- 
liam C  Whitney,  P.  A.  B.  Widener,  of  Philadelphia;  Stephen 
B.  Elkijis*  G.  B.  Schley,  of  Moore  &  Schley,  the  bankers; 
Colonel  Pope,  George  H.  Day  and  Harold  Eames. 

It  is  said  to  be  the  company's  intention  to  organize  branch 
companjes  in  the  large  cities  and  towns  of  the  country,  which 
companies  will  purchase  vehicles  from  the  parent  manufac- 
turing company.  Stock  in  these  subsidiary  companies,  it  is 
said,  will  be  offered  for  sale  to  the  general  public. 

Part  of  the  plan  of  the  big  syndicate  will  be  to  establish 
chargmg  and  repairing  stations,  where  required.  It  is  inci- 
dentally stated  that  gasolene  vehicles  wMll  also  be  manu- 
factured. 


Duryca  Model  for  1 899. 

The  accompanying  cut  shows  the  first  of  four  dilTercfit  styles 
of  vehicle  which  the  National  Motor  Carriage  Co.  arc  bring 
ing  out.  It  is  a  touring  cart,  weighing  about  800  pouttds  and 
propelled  by  a  five  H.P.  motor. 

The  wheels  are  thirty-two  and  thirty-six  inches,  instead  of 
I  flirty  and  thirty-four,  as  on  the  Duryca  of  1898.  The  track  is 
4  ft  8  in. 

The  motor  has  two  cylinders,  set  tandem  with  crank  shafts 
ot  t8o".    Noise,  vibration  and  odor  are  reduced  to  a  minimum. 

Cooling  w*ater  is  carried  in  concealed  side  panels,  the  heat 
being  radiated  from  it  by  draughts  of  air  both  inside  and  o\x\^ 
so  that  it  is  said  no  steam  shows  even  after  a  long  run. 

All  wearing  parts  are  protected  by  dust  proof  cases. 

The  speed  of  the  carriage,  from  zero  to  thirty  miles  an 
hour,  ts  regulated  by  the  speed  of  the  motor*  which  is  con- 
trolled through   the  ifilake.   from    150  to  gon  revolutions  per 


tiiinutc.  Power  is  transmitted  by  gears  to  a  countershaf*, 
operated  by  friction  clutches,  and  thence  by  sprocket  and 
chain  to  the  rear  axle.  There  are  three  forward  gears  and  one 
reverse,  representing  different  grades  of  power,  for  as  has  al- 
ready been  said,  the  speed  of  the  vehicle  is  regulated  by  the 
intake.  The  change  from  one  gear  to  another  can  be  made 
at  full  speed  without  jar  or  noise.  The  clutches  are  controlled 
by  a  single  lever  on  the  left  hand  ^de,  and  the  speed  of  the 
motor  is  regulated  by  a  button  in  the  top  of  the  speed  lever. 

The  steering  mechanism  ts  the  same  as  in  the  1898  model, 
the  lever  being  placed Jn  the  center  of  the  seat. 

The  motor  y^  started  by  a  foot  lever  from  the  scat  instead 
of  by  a  crank  at  the  side  of  the  vehicle,  as  w^as  the  case  in  the 
1898  model  In  order  to  prevent  thieves  or  mischievous  per- 
sons from  running  off  with  the  machine  if  the  owner  leaves 
it  standing  in  the  street  or  elsewhere,  a  safety  plug  complet- 
ing the  electric  ignition  circuit  is  inserted  just  back  of  the 
steering  post- 
Two  inch  solid  tires  are  employed  in  the  touring  cart, 
though  the  other  styles—a  trap  dos-a-dos,  phaeton  and  physi- 
cian's Stanhope,  will  be  fitted  with  two  and  one-half  inch  Dia- 
mond pneumatics. 


E.  p.  Williams,  Syracuse, 
carnage  of  his  own  design. 


N.  y.,  is  working  on  an  electn 


Damage  Suit  in  Rocliester,  N.  Y. 

A  very  interesting  suit  for  damages  is  now  on  trial  at 
Rochester,  N.  Y.,  in  which  the  plaintiffs  are  Mason  Bros., 
proprietors  of  a  laundry  in  the  Flour  City,  and  the  defendant 
is  Jonathan  B.  West,  inventor  of  a  steam  carriage  that  he 
has  been  running  about  the  city  for  some  months  past.  The 
amount  of  damages  claimed  is  $49;  $11  damages  to  the  wagon 
and  $38  for  depreciation  to  the  value  of  the  horse  through 
the  spoiling  of  his  disposition,  and  the  ground  of  the  damages 
is  that  the  vehicle  driven  by  Mr.  West  is  "a  noisy,  dangerous 
contrivance  likely  to  disturb  and  frighten  horses."  Mr. 
West  makes  the  following  statement: 

"On  November  18,  1898,  I  came  near  a  laundry  delivery 
horse  left  standing  at  the  curb  while  the  driver  went  into  the 
house  to  deliver  goods.  I  saw  the  horse  prick  up  his  ears  as 
though  he  might  be  frightened,  and  turned  my  vehicle  to  the 
opposite  curb  and  stopped  still,  and  of  course  then  made  no 
noise  whatever,  but  after  about  ten  to  fifteen  seconds  the 
horse  concluded  to  have  some  fun  and  started  towards  my 
vehicle,  passed  it  and  soon  afterward  collided  with  a  hydrant, 
then  proceeded  for  half  a  block  and  was  caught. 

"In  their  evidence  they  show  (or  pretend  to)  that  I  did  not 
stop,  that  I  was  going  at  a  high  rate  of  speed,  and  that  as 
there  was  a  man  on  the  vehicle  beside  me,  I  was  grossly 
negligent 

"My  side  has  shown  that  I  had  a  good  right  to  be  there, 
that  I  showed  proper  caution  in  stopping  fully  three  rods  from 
the  horse,  and  that  Mrs.  West  was  on  the  vehicle  with  me  in- 
stead of  a  man,  as  two  of  their  best  witnesses  testified.  We 
showed,  too,  that  the  horse  had  run  away  on  two  previous 
occasions. 

"I  suppose  it  would  have  cost  me  less  to  have  paid  their 
claim,  but  I  did  not  like  to  establish  a  precedent,  and  so  be 
expected  to  pay  everyone  who  should  present  a  claim. 

"It  is  considered  by  the  attorneys  in  the  nature  of  a  test 
case.    If  it  goes  against  me  I  shall  appeal.** 
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Cab  Station  Purchased  in  Boston. 


The  old  Cyclorama  Building  on  Tremont  street,  near  Clar- 
endon street,  has  been  sold  to  the  New  England  Electric 
Vehicle  &  Transportation  Co.,  of  Boston  Mass.,  to  be.  used 
as  a  cab  station.  Additional  land  has  also  been  purchased 
adjacent  to  the  cyclorama. 

The  round  shape  of  the  building  renders  it  well  adapted  to 
the  purpose  of  the  storage,  care  and  charging  of  electric  ve- 
hicles. Several  cabs  are  already  in  operation,  and  the  new 
building  is  expected  to  be  ready  for  occupancy  by  early  fall. 


.Second  Motor  Cab  Contest. 

On  June  i,  another  series  of  motor  cab  trials  will  be  held 
in  Paris,  similar  to  those  organized  last  year.  The  same 
routes,  thirty-five  miles  in  length,  will  be  used,  and  the 
same  standards  of  judgment  will  decide  the  contest. 

There  will  be  three  classes  of  contestants:  Passenger  cabs, 
delivery  wagons  carrying  five  tons  and  light  delivery  wagons 
in  charge  of  one  man.  Up  to  the  isth  of  May  the  entry  fee 
is  200  francs;  after  that  date  the  fee  will  be  doubled.  For  the 
light  delivery  vans,  however,  the  fees  are  reduced  by  half. 


No  Laws  Fnterfere  in  Connecticut. 


There  are  in  the  State  of  Connecticut  no  laws  interiering 
with  the  rational  use  of  motor  vehicles  upon  the  highways. 


BOOK  REVIEWS. 


Arrangements  ilade  for  tlie  Care  of 

Electric  Carriages  at  Summer 

Resorts. 


The  Pope  Manufacturing  Co.  have  made  arrangements  for 
the  care  of  their  electric  carriages  at  Narragansett  Pier  and 
Newport,  R.  I.  A  number  of  the  summer  residents  in  both 
places  own  Columbia  electrics,  and  accordingly  arrangements 
were  entered  into  with  the  Newport  Illuminating  Co.  and  the 
Narragansett  Pier  Electric  Light  &  Power  Co.  to  furnish 
facilities  for  recharging  batteries.  A  portion  of  the  livery 
stable  of  Edward  G.  Hay  ward,  of  Newport,  was  also  secured 
for  a  central  station. 


Exliibitors  at  tlie  Electrical  Exhibi- 
tion. 


Five  electric  vehicle  concerns  have  takt-n  space  at  tlu*  New- 
York  Electrical  Exhibition,  to  be  held  at  Madison  Square 
Garden  this  month:  The  Pope  Manufacturing  Co..  the  Rike*- 
Electric  Motor  Co..  the  Indiana  Bicycle  Co..  the  Woods  Mo- 
l  >r  Vehicle  Co.  and  the  American  Electric  Vehicle  Co. 


A  very  timely,  very  interesting  and  valuable  book,  by  T. 
0*Conor  Sloane,  Ph.  D.,  has  just  appeared,  entitled,  "Liquid 
Air,"  published  at  $2,  by  Norman  W.  Henley  &  Co.,  132 
Nassau  street.  New  York. 

Dr.  Sloane  is  a  man  of  great  learning  and  has  a  very  happy 
way  of  presenting  in  popular  vein,  to  be  grasped  by  the  aver- 
age understanding,  the  most  difficult  scientific  problems.  Like 
Tyndall,  he  ir>  m  more  remarkable  for  his  scientific  attain- 
ments than  for  his  succe*:sful  way  of  telling  what  he  knows. 
Some  j)f  his  previous  works,  **Electricity  Simplified/*  "Elec- 
tric Toy  Making."  "Standard  Dictionary  of  Electricity,"  like 
the  present  work  on  liquid  air,  contain  a  great  deal  that  is 
useful  for  reference  as  well  as  interesting  reading. 

The  present  work,  "Liquid  Air,"  gives  the  history  of  all 
the  important  experiments  which  have  been  made  in  tlie  lique- 
faction of  gases,  with  short  biographical  sketches  of  the  ex- 
l»crimenters.  The  book  is  replete  with  pictures  of  apparatus 
which  have  been  employed  in  the  development  of  the  art  of 
liquefaction  of  gases,  culminating  in  the  wonderful  feats  ac- 
complished by  Prof.  Tripler,  who,  with  one  stroke  of  genius, 
has  .••liown  the  world  how  to  make  liquid  air  by  the  barrel  in- 
stead nf  by  tlie  teaspooiifiil.  as  heretofore. 

Sliaiie's  "Litjuid  Air"  jj^ivos  nuioli  useful  information  on  the 
l.'itent  heats,  spcoilic  lii'at>.  boilinj^  points  and  other  i)r(>pertie^ 
of  ]i<ini(l  air.  li(jni(l  liy<lrogen,  and  other  highly  volatile  liquids. 

Hudson  Maxim. 
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PARIS  JOTTINGS. 


Motor  carriages  will  be  introduced  at  Tuxedo  Park,  N.  Y. 

Harry  Payne  Whitney,  son  of  ex-Sccretary  Wm,  C.  Whit- 
titry,  has  purchased  a  Winton  carriage. 

A  Krieger  "forward-axle  niutor"electric  cab  has  been 
brought  to  New  York.  It  is  in  charge  of  a  French  motor- 
man. 

The  E.  W.  De  Bow  Co.  has  been  formed  at  Newark,  N.  J„ 
to  make  motor  vehicle  tires,  Their  office  is  at  567  Broad 
street 

John  W.  Cronin,  a  livery  stable  keeper,  of  Syracuse,  R  Y,, 
has  ordered  a  number  of  the  Overman  steam  carriages  for 
public  hire. 

The  New  England  Motor  Carriage  Co,,  Boston,  Mas5., 
have  moved  their  factory  at  LowtII,  Mass.,  into  the  FificM 
Building,  on  Fletcher  street 

Kenneth  A.  Skinner,  the  De  Dion  agent  for  the  Uiitterl 
Stales,  rode  from  Boston  to  New  York  and  back  last  week 
to  pace  Waller,  the  bicycle  rider. 

The  $500,000  preferred  stock  of  the  Lewis  Motor  Vehicle 
Co.,  Philadelphia,  was  subscribed  hve  times  over  when  the 
books  closed  on  Monday,  April  24. 

The  Ball  Bearing  Co.,  Boston,  Mass.,  have  orders  four 
months  ahead  for  motor  vehicle  bearings  and  are  adding  new 
equipment  to  meet  the  demand  for  these  goods. 

E.  C.  New^comb,  electrical  engineer  for  the  B.  F.  Sturtevant 
Co.,  Boston,  Mass.,  has  designed  a  marine  motor  which  oc- 
cupies very  little  space  and  is  free  from  vibration. 

The  Cleveland  Machine  Screw  Co.,  Cleveland,  O.,  have 
nearly  complttcd  the  first  Sperry  electric  carriage,  and  are 
making  jigs  and  tools  to  turn  them  out  in  hundred  lots. 

The  Haynes-Appcrson  Co..  Kokomo,  lod, ,have  received  an 
order  for  a  number  of  motor  mail  wagons  to  be  used  by  con- 
tractors in  carrying  mails  between  the  inland  towns  of  Porto 
Kico. 

Geo.  W.  Lewis,  the  Chicago  inventor,  is  now  in  Philadel- 
phia superintending  the  construction  of  a  number  of  his  gaso- 
lene wagons  for  the  Lewis  Motor  Wagon  Co.,  recently  or- 
ganized there. 

J.  G,  Stone,  U.  S.  Consul  General  at  Cape  Town,  South 
Africa,  writes  that  several  English  and  French  motor  vehicles 
are  in  use  there  for  pleasure  and  for  carrying  the  maiis.  He 
wishes  to  buy  a  motor  carriage  himself. 

The  Columbia  Motor  Carriage  Co.,  Hartford,  Conn,,  arc 
building  an  addition  177  feet  long,  50  feet  wide  and  three 
stories  in  height  to  their  factory.  This  company,  it  will  be 
remembered,  is  the  recently  organized  motor  carriage  de- 
partment of  the  Pope  Manufacturing  Co. 

W.  A.  Crowdus,  inventor  of  the  Crowd  us  storage  battery, 
which  was  exploited  in  Chicago  two  or  three  years  ago,  has 
settled  in  London.  England,  and  established  a  factory  in  Ec- 
clcston  Square,  Pimlico,  to  manufacture  special  storage  cells 
for  electric  vehicles. 

The  Stockton  &  Jackson  Stage  Co.,  Stockton,  Cal,  arc 
experimenting  with  a  gasolene  motor  stage.  The  route  is 
mountainous  in  part,  and  the  motor  at  present  employed  is 
not  powerful  enough  to  handle  the  loaded  coach  on  the  steep 
grades,  so  horses  are  attached  when  the  mountains  arc 
reached.  A  more  powerful  motor  is  being  built,  however, 
which  will  drive  the  coach  over  the  entire  route. 


A  company  has  just  been  formed  at  St.  Etienne  (Rue  de  la 
Trefileric),  France,  to  be  known  as  La  Socicte  Manufacturiere 
d'Armes,    Cycles   et   Automobiles.     The   capital   is  $140,000. 

The  new  regulations  for  motor  vehicles  in  Paris  provide 
that  at  night  each  vehicle  must  carry  a  white  hght  and  d 
green  light,  the  former  on  the  right  and  the  latter  on  the  left 
side  of  the  vehicle,  so  that  all  the  motomien  need  do  in  pass- 
ing  each  other  is  to  avoid  the  green  lights. 

The  motor  vehicle  movement  is  to  come  in  for  a  large  share 
oi  attention  at  the  next  meeting  of  the  French  Association  for 
the  Advancement  of  Science,  which  is  to  be  held  at  Boulogne* 
sur-Mur  from  the  14th  to  the  21st  of  September  next.  Se%^eral 
papers  on  automobile  subjects  have  already  been  promised, 
and  arrangements  are  now  in  hand  for  the  holding  of  a  motor 
vehicle  exposition  during  the  course  of  the  meeting. 


Liquid    Air. 


At  a  recent  meeting  of  the  French  Association  for  the  Ad- 
vancement of  the  Sciences,  M.  Donimcr  announced  that  Dr. 
Linde  was  now  engaged  on  the  construction  of  a  small  piece 
of  apparatus  for  the  production  of  liquid  air  which  will  weigh 
le.ss  than  two  and  a  half  pounds,  and  will  liquefy  the  air  in 
eighteen  minutes.  With  respect  to  the  preservation  of  the 
liquid  air  when  once  made,  M,  Dommer  stated  that  with  the 
latest  form  of  vacuum  vessel,  of  about  half  a  gallon  capacity. 
the  liquid  will  take  fifteen  days  to  completely  evaporate.  As 
the  nitrogen  of  the  liquid  air  boils  off  more  rapidly  than  the 
oxygen,  the  liquid  becomes  continuously  richer  in  the  latter 
gas,  and  Dr.  Borchers  has  accordingly  used  the  residual 
liquid  for  obtaining  the  high  temperatures  necessary  for  pro- 
ducing calcium  carbide  without  the  aid  of  electricity.  By 
soaking  cotton  wool  in  this  residual  liquid  a  powerful  explo- 
sive is  produced,  which,  though  it  must  be  prepared  on  the 
spot  and  fired  within  a  limited  period,  is  nevertheless  stated 
to  be  very  cheap,  as  one  pound  of  explosive  can  be  obtained 
for  an  expenditure  of  one  and  a  half  to  two  H.P.  hours.  At 
the  Simplon  Tunnel  Works  a  plant  is  being  erected  capable 
uf  producing  about  one  and  a  half  gallons  liquid  air  per  hour, 


Trade  Publications* 

When  an  industry  has  reaehed  a  stage  where  manufacturers 
of  parts  issue  special  catalogues  of  their  lines  pertaining  to  it 
it  is  a  sign  of  progress  on  both  sides,  of  the  general  industry 
on  the  one  hand  and  the  manufacturer  of  parts  on  the  other, 
who  is  enterprising  enough  to  take  time  by  the  forelock  and 
thus  early  declare  his  faith  and  support  it  by  works  as  the 
Diamond  Rubber  Co.,  of  Akron,  O,,  do,  whose  original  book- 
let on  Diamond  motor  vehicle  pneumatics  called  forth  thii 
reflection.  The  Diamond  pneumatic  tires  for  motor  vehicles 
have  seen  the  hardest  kind  of  usage  on  all  kinds  of  roads,  and 
f*re  pronounced  a  success  by  builders  and  users  of  motor  ve- 
hicles. The  makers  claim  for  them  the  following  points  of 
superiority: 

"The  tread  is  non-expansive,  lough  and  hard  to  puncture; 
the  sides  are  constructed  to  yield  the  greatest  resiliency;  the 
base  is  equipped  with  kigs  to  make  attachment  to  tlie  rim  se- 
<  tire,  and  they  will  run  more  miles  than  any  other  make.'*  All 
interested  in  motor  vehicles  should  send  for  this  booklet. 
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OUR  FOREIGN  BXCHANQES. 
The  Simms  Patent  Tlotor  Wheel. 


This  is  a  light  motor  vehicle  of  an  entirely  new  design. 
Although  possessing  only  tnree  wheels,  it  cannot  be  termed 
a  tricycle  in  the  ordinary  "acceptance  of  the  term,  since  th«i 
driver  has  a  comfot  table  seat  in  lieu  of  the  ordinary  type  of 
saddle,  and  has  further  a  footboard  on  which  to  rest  his  feet, 
instead  of  the  more  or  less  uncomfortable  foot  rests  provided 
in  the  motor  tricycles  of  the  De  Dion  type.  The  front  seat 
is  made  so  ab  to  be  easily  removed  in  case  the  machine  is 
required  for  one  person  only,  and  it  may,  if  desired,  be  re- 
placed by  a  carrier,  so  that  the  vehicle  may  be  used  for  either 
pleasure  or  light  delivery  purposes.  In  light  motor  vehicles 
or  tricycles,  as  hitherto  constructed,  the  tendency  has  been 
to  adapt  a  motor  to  an  existing  type  of  vehicle,  but  in  Mr. 
Simms's  opinion  this  method  of  proceeding  is  totally  wrong. 
In  designing  this  motor  wheel,  therefore,  he  proceeded  in 
exactly  the  opposite  direction — namely,  in  the  first  place  he 
designed  his  motor,  which  possesses  many  novel  points,  and 
then  set  himself  the  task  of  designing  a  motor  vehicle  the 
frame  of  which  would  enable  him  to  place  the  motor  in  the 
most  advantageous  position  to  combine  great  rigidity  with 
safety  and  comfort.  The  result  has  been  the  elegant  little 
vehicle  which  he  has  named  the  motor  wheel  in  order  to 
avoid  any  possibility  of  confusion  with  the  term  tricycle,  as 
usually  understood. 

In  the  motor  itself  a  great  advance  is  claimed  to  have  been 
made  over  the  small  motors  hitherto  on  the  market,  inasmuch 
as  the  Simms  motor  is  entirely  automatic  in  its  action.  This 
has  been  arrived  at  (i)  by  employing  magneto-electric 
ignition,  the  motor  thus  producing  its  own  igniting  spark, 
all  batteries  or  heating  flames  being  entirely  absent;  (2) 
by  obtaining  efficient  cooling  of  the  cylinder  by  natural 
draught  only;  and  (3)  by  the  use  of  the  automatic  gaso- 
lene feed,  which  supplies  the  oil  to  the  motor  in  correct  pro- 
portion, at  any  speed,  without  interference  on  the  part  of 
the  driver.  The  adjustment  of  the  speed  of  the  motor,  and 
consequently  of  the  vehicle,  is  effected  solely  by  advancing 
nnd  retarding  the  time  of  ignition,  and  without  any  change 
whatever  in  the  gas  mixture  by  means  of  the  Simms  patent 
timing  gear. 

The  motor,  instead  of  being  at  the  rear,  as  is  the  usual 
custom,  is  fixed  in  front,  between  the  front  wheels,  which 
in  this  vehicle  are  the  drivers.  This  position  has  many  ad- 
vantages, as  it  allows  a  current  of  air  to  pass  completely 
around  the  cylinder,  keeping  it  efficiently  cooled,  and  also 
the  motor  being  well  in  advance  of  the  tread  of  the  wheek, 
it  is  kept  comparatively  free  from  dust  and  dirt.  Owing, 
moreover,  to  the  motor  being  placed  horizontally  and  be- 
ing perfectly  balanced,  the  vibration  usually  felt  is  reduced  to 
practically  nil.  The  gasolene  tank  is  fixed  in  the  rear  por- 
tion of  the  frame,  below  the  driver's  seat,  where  it  is  kept 
at  a  constant  level  by  means  of  a  float,  and,  as  before  stated, 
is  fed  automatically  to  the  cylinder  in  correct  proportion  at 
any  speed.  The  tank  holds  sufficient  for  a  run  of  about  100 
miles.  The  carriage  is  provided  with  two  brakes,  one  a 
band  brake  on  the  driving  axle,  applied  by  the  foot,  and  the 
other  an  ordinary  spoon  brake,  on  the  tires  of  the  front 
wheels,  applied  by  hand.  The  motor  can  also  be  instantly 
stopped  by  intercepting  the  current  of  electricity  from  the 
magneto  machine,  which  is  effected  by  a  slight  movement 
of  a   ^mall  ebonite  disc  immediately  under  the  left  hand 


of  the  driver.  The  car  can,  therefore,  be  brought  to  rest 
within  a  very  few  feet  even  when  proceeding  at  a  consider- 
able speed.  The  steering  is  effected  by  means  of  a  hand 
wheel  on  the  right  hand  side  of  the  driver,  connected  by  a 
reck  and  pinion  motion  to  the  rear  wheel,  and  is  very  efficient. 
It  is  claimed  that  this  arrangement,  viz.,  front  driving  and 
rear  steering,  in  addition  to  the  advantages  referred  to  above, 
renders  the  stability  of  the  car  more  certain  than  that  in  which 
tlus. arrangement  is  reversed.       s 

The  wheels  are  fitted  with  pneumatic  tires  of  a  novel  design, 
of  which  we  hope  to  be  able  to  give  further  particulars  in  a 
future  issue,  and  these,  together  wi^h  the  spring  cushion  seats 
with  which  the  car  is  provided,  form  an  exceedingly  comfort- 
able and  serviceable  vehicle  for  which  there  should  be  a  very 
large  demand. 

To  start  the  car  all  that  is  necessary  is  to  give  a  few  revo- 
lutions of  the  pedals,  when  the  first  explosion  will  almost  im- 
mediately take  place,  and  the  motor  will  continue  to  run 
automatically.  There  being  no  tubes  to  heat  or  batteries 
to  attend  to,  the  car  is  always  ready  for  immediate  use,  and 
will  run  so  long  as  there  is  any  petrol  remaining  in  the  tank. 

The  speed  is  adjustable  from  about  four  to  sixteen  miles  per 
hour,  and  the  car  is  sufficiently  powerful  to  carry  two  persons 
up  all  ordinary  gradients,  but  when  required  for  hilly  districts 
a  second  speed  is  fitted,  enabling  the  machine  to  climb  prac- 
tically any  hill. 

Koch  Kerosene  Carriage. 

The  Koch  kerosene  carriages,  made  by  the  Societe  dcs 
Automobiles  Koch,  Paris,  are  said  to  be  practically  ordor- 
less,  owing  to  the  use  of  an  ingenious  vaporizer.  The  oil 
as  it  comes  from  the  supply  tank  is  first  heated,  and  then 
sprayed  and  mixed  with  hot  air  in  the  explosion  chamber. 
It  is  here  exposed  to  an  incandescent  tube  having  a  rela- 
tively large  incandescent  surface,  the  result  being  that  very 
perfect  combustion  takes  place,  and  the  exhaust  consists  al- 
most entirejy  of  completely  burnt  gases.  The  advantages  of 
using  kerosene  in  motor  vehicles  are  great.  Oil  is  much 
cheaper,  more  easily  obtainable  and  less  liable  to  casual  igni- 
tion from  careless  or  unskillful  handling.  The  motor  is  of 
the  horizontal  single  cylinder  and  double  piston  type  with 
rocking  arms.  Its  maximum  power  is  six  B.H.P.  Three 
speeds  are  provided  by  the  mechanism,  four  and  a  half,  twelve 
and  eighteen  miles  per  hour.  The  vehicle  is  of  a  very  sub- 
stantial character  and  can  comfortably  accommodate  six  per- 
sons. 

The  "  Never  Content. " 


Such  is  the  curious  name  given  by  M.  Jenatzy  to  the  elec- 
tric racing  machine  with  which  he  is  endeavoring  to  break 
the  kilometre  record  now  held  by  Count  Chasseloup  Laubat. 

The  body  of  the  vehicle  resembles  a  submarine  torpedo 
boat.  The  top  is  wholly  cased  in,  save  for  an  opening  in 
which  the  conductor  sits,  the  idea  being,  of  course^  to  mini- 
mize air  resistance.  The  body  is  carried  on  a  frame  which, 
again,  is  supported  by  specially  designed  springs  from  the 
axles.  The  storage  cells  of  the  Fulmen  type  are  arranged 
in  the  body  so  as  to  give  the  greatest  amount  of  adhesion  to 
the  wheels.  A  peculiarity  is  that  the  motor  is  coupled  direct 
to  the  driving  (rear)  wheels  without  the  intervention  of  any 
intermediate  gearing.  This,  of  course,  necessitates  the  em- 
ployment of  small  sized  driving  wheels.  These  are  of  very 
solid  construction  and  are  pneumatic  tired.  The  total  weight 
of  the  vehicle  is  2,200  pounds.  In  some  trials  held  recently 
for  the  kilometre  record  at  Acheres,  the  best  time  made  by 
this  machine  was  1,200  kiloms.  in  46  s.  =  one  mile  in  61.8  s. 
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THE    *' NEVER   CONTENT       OF   M.   JF.NATZV. 


The  6erpollet  Steam  Omnibus, 


This  vehicle  is  built  to  accommodate  fourteen  passengers, 
twelve  inside  and  two  on  the  front  platform,  and  also  i^io^j 
pounds  of  baggage  on  the  roof,  the  entire  load  being  estimated 
at  about  3,080  pounds..  Fig.  1  is  a  general  view  of  the  vehicle. 
The  generator,  of  the  well-known  SerpoUet  type,  is  placed 
just  over  the  front  truck.  The  heating  surface  is  75.86  square 
feet,  and  the  total  weight  is  2,750  pounds. 

The  fuel  is  kerosene,  carried  in  a  tank,  h  (Figs,  2  and  3) 
situated  below  the  floor  of  the  vehicle.  In  Fig.  1  this  tank  13 
5ieen  immediately  under  the  floor  at  the  extreme  end  of  the 
vehicle.  The  capacity  of  the  tank  is  330  pounds  or  about 
forty-one  gallons.  By  means  of  a  hand  pump  the  oil  is  sub- 
jected to  a  slight  air  pressure  which  forces  it  to  the  burners. 
The  air  pressure  is  regulated  by  a  special  pump,  worked  when 
the  motor  is  running,  so  that  the  amount  of  kerosene  deliv- 
ered is  proportioned  to  the  steam  to  be  generated. 

The  burners  heat  the  generator  to  a  temperature  of  between 
660°  F.  and  750*^  F.  in  about  forty-6ve  minutes.  About  one  and 
one-half  pints  of  water,  injected  by  a  hand  pump,  is  immedi- 
ately "flashed*'  into  steam.  The  further  supply  of  water  is 
pumped  into  the  generator  by  the  small  feed  pump  i  (see  Fig. 
3).  The  supply  of  kerosene  to  the  burners,  and  jf  w^ater  to  the 
generator,  is  so  regulated  as  to  maintain  the  steam  at  a  pres* 
sure  of  213  pounds  to  the  square  Inch  and  a  temperature  of 
about  660**  F.,  having  about  300^  F.  of  super  heat. 

The  combustion  of  one  pound  of  kerosene  produces  13.7 
pounds  of  steam  at  this  temperature  and  a  pressure  of  one 
atmosphere  in  the  kerosene  tank  forces  from  twenty-six  (o 
thirty  pints  of  kerosene  per  hour  to  the  burners,  the  com- 
btistion  of  which  produces  about  440  pcainds  of  steam  per 
hour. 


The  consumption  of  steam  at  the  temperature  and  pressure 
stated,  and  with  a  cut-off  of  about  thirty-five  per  cent.,  is 
about  twenty-six  pounds  per  H.P.,  the  total  power  of  the 
motor  being  seventeen  H.P.  (127.5  pronys,  or  12.75  kilo* 
watts).  This  power  can,  however,  be  doubled  on  occasion: 
thus,  at  the  late  Versailles  trial s»  while  ascending  a  gradient  of 
7,7  per  cent,  for  a  length  of  981  yards  at  a  speed  of  between 
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Fio.  2.— SERroLLET  OMNiDUi  (Elcrotion). 


Fig.  3.— Serpollet  Omnibus  (Plan). 


6.8  and  7.4  miles  per  hour,  the  motor  dcveloi)ed  as  much  as 
thirty-one  H.P.  at  the  driving  wheels. 

The  motor  is  of  the  Serpollet  type,  which  has  been  pre- 
viously described  by  us.  In  the  present  vehicle  there  are  two 
cylinders,  4.724  inches  diameter  and  3.937  inches  stroke.  They 
work  at  simple  expansion,  and  drive  two  cranks  placed  ninety 
degrees  apart.  Upon  the  main  shaft  are  two  pinions,  either  of 
which  can  gear  with  the  pinions  on  the  differential  gear,  the 

I  I 

ratios  between  the  two  being and respectively.    The 

1.24  1.88 

motion  of  the  differential  shaft  is  transmitted  by  chain  and 
gearing  to  the  driving  wheels,  the  reduction  being  five  to  one, 
quick  stoppages  ample  brake  power  is  provided,  the  driving 
wheels  being  6.2  and  9.4,  according  to  the  gear  in  use.  Ac- 
cording to  the  nature  of  the  road  and  the  speed  desired  the 
motor  speed  varies  from  415  to  625  revolutions  per  minute. 


On  the  roof  of  the  vehicle  is  a  condenser  cooled  by  the  air. 
but  provision  is  made  to  carry  an  ample  supply  of  water,  in 
case  the  latter  does  not  operate  well.  The  condenser,  how- 
ever, in  general  permits  a  much  less  quantity  of  water  to  be 
carried.  Referring  to  the  drawings,  f  is  a  hand  feed  pump,  1 
is  the  balanced  valve  for  regulating  the  pressure  in  the  gen- 
erator, d  is  the  steam  regulator,  b  is  the  change  gear  lever, 
and  c  is  the  lever  for  changing  the  speed;  a  is  the  steering  bar 
or  tiller,  which  actuates  a  mechanism  consisting  of  pinions  ami 
chains  attached  to  the  fore  carriage.  In  orcler  to  ensure 
quick  stoppages  ample  brake  power  is  provided,  the  driving 
wheels  being  fitted  with  Lemoine  brakes  and  also  with  or- 
dinary brake  blocks,  while,  of  course,  by  reversing  the  motor 
extra  command  over  the  wheels  is  obtained.  The  other  fea- 
tures of  this  vehicle  are  apparent  from  the  drawings  and  need 
no  description. 
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FIG.    lA. — ELEVATION    OF  THE   HYLER-WHITE   MOTOR. 


Fia.    2. — SECTIONAL   ELEVATION  OF  THE   HYLEE-WHITE   M©TOR. 


The  Hyler- White  Hotor. 


This  motor,  which  we  illustrate  herewith,  is  from  the  de- 
signs of  Mr.  F.  C  Nunn,  A.  M.  I.  C.  E.,  and  Mr.  T.  Hyler- 
White,  of  Coventry.  As  will  be  seen  from  Figs,  i,  la,  2  and 
3,  it  consists  of  a  single  horizontal  cylinder,  in  which  recipro- 
cate two  pistons,  coupled  by  piston  rods  to  two  cranks,  one 
at  each  end  of  the  cylinder;  on  each  crank-shaft  is  keyed  a 
pinion  which  engages  with  a  larger  pinion  on  the  main  shaft 
situated  below  the  cylinder.  The  motor  illustrated  has  a 
cylinder  three  and  one-half  inches  in  diameter,  the  stroke  be- 
ing three  inches.     It  works  on  the  Otto  cycle.     Petroleum 


spirit  is  fed  under  slight  air  pressure  to  the  carbureter  (see 
Fig.  4),  in  which  is  a  small  needle  valve  worked  by  a  cam 
on  the  main  shaft.  By  means  of  gauze  baffle  plates  the  petrol 
is  broken  up  and  intimately  mixed  with  the  necessary  quantity 
of  air,  the  mixture  passing  into  the  combustion  chamber  be- 
tween the  two  pistons  and  ignited  and  exploded  in  the  usual 
way.  In  the  present  motor  tube  ignition  is  employed,  but 
the  design  is  being  modified,  so  as  to  permit  either  tube  or 
electric  ignition.  Governing  is  effected  by  holding  the  ex- 
haust valve  open.  The  normal  speed  of  the  motor  is  8oo  rev- 
olutions per  minute,  when  it  develops  three  H.P.  For  small 
powers,  as  in  the  present  case,  the  cylinders  are  made  with 
radiating  gills,  but  in  the  larger  ones  water  jackets  are  fitted. 
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Fro.  3.— The  Htleb-White  Motor  (Plan). 


As  fitted  to  a  vehicle  the  motor  is  placed  with  its  cylinders 
transversely,  the  distance  between  the  side  frames  being 
thirty-six  inches.  The  total  weight  of  motor,  with  fly-wheels, 
is  125  pounds.  The  pinions  are  made  of  raw  hide,  and  run 
with  little  or  no  noise.  We  understand  that  tests  made  with  the 
motor  have  been  of  a  very  satisfactory  nature.  It  is  manu- 
factured by  Messrs.  John  Smith  &  Co.,  Grove  Iron  Works. 
Carshalton. — Autamotor. 


Braking  on  Rubber  Tires. 


Says  a  correspondent  of  the  Automotor  in  reference  to  the 
fatality  at  Harrow: 

•The  construction  of  the  wheels  is  quite  sufficient  to  con- 
demn them  (in  the  mind  of  a  competent  man)  without  re- 
quiring an  accident  to  endorse  the  condemnation.  I  have 
long  since  been  expecting  to  hear  of  such  accidents.  Naked 
india  rubber  tires,  whether  solid  or  pneumatic,  are  not  proper 
ones  to  be  applied  to  the  driving  wheels  of  any  self-propelled 
vehicle,  but,  on  the  contrary,  they  are  particularly  danger- 
our  appendages,  even  if  the  brake  is  applied  elsewhere,  but 
when  the  brake  is  applied  to  the  circumference  of  such  tires 
then  the  risk  of  having  a  serious  accident  is  vastly  increased. 
To  apply  a  brake  to  the  circumference  of  such  tires  is  the 
most  absurd  thing  any  moto-car  maker  can  do.  To  say  the 
least,  the  outer  circumference  of  a  driving  wheel  should  be 
rigid  (not  elastic),  no  matter  whether  the  brake  be  applied 
there  or  not.  In  the  case  of  wheels  with  wood  naves,  I  con- 
sider that  they  are  dangerous,  as  they  often  crack  and  bushes 
become  loose;  furthermore,  such  naves  are  nearly  cut  to 
pieces  by  the  wheelwright,  by  making  recesses  in  which  to 
drive  the  spokes.  Wood  felloes  are  also  much  weakened 
by  the  holes  where  the  spokes  enter,  so  I  condemn  them 
along  with  the  wood  naves.  I  notice  that  some  makers  of 
moto-cars  are  constructing  wheels  with  wire  spokes,  arrange <1 
m  a  slightly  tangential  manner,  but  I  fear  that  this  arrange- 
ment will  also  soon  be  found  to  be  insufficient  to  withstan«l 
the  heavy  torsive  strain  which  will  be  put  upon  them." 


Fio.  4.— The  Hylek-Whitk  Motob  (Transverse  Elevation). 
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*-  number  of  The  Horseless  Age,  which  they 
are  willing  to  sell  or  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 
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LONDON  NOTES. 


One  of  the  drawbacks  to  the  hand-wheel  steering  gear, 
which  has  become  so  popular  in  France,  is  that  when  the  front 
wheels,  owing  to  the  meeting  of  an  obstruction,  or  to  inequal- 
ities of  the  road  traversed,  have  a  tendency  to  be  jerked  out  of 
their  designed  course,  this  movement  is  transmitted  to  the 
steering  hand  wheel  and  to  the  hands  of  the  driver.  To  over- 
come this  difficulty,  M.  Jeantaud,  of  rue  de  Pontieu  51,  Paris, 
the  well  known  builder  of  electric  motor  carriages,  has  gen- 
erally devised  what  he  terms  an  '"irreversible"  wheel  steer- 
ing device,  or  a  steering  gear  so  contrived  that  while  the 
front  wheels  respond  to  the  action  of  the  steering  hand  wheel, 
the  former  cannot  inversely  transmit  any  movement  to  the 
hand  wheel.  This  is  effected  by  a  special  contrivance  fixed 
in  a  circular  box  under  the  hand  wheel  in  the  steering  pillar. 
The  hand  wheel  is  mounted  loosely  on  the  steering  standard, 
the  connection  being  made  through  two  spring  bands  inside 
the  box  acting  on  a  special  piece  keyed  on  the  vertical  steer- 
ing standard.  Steering  is  effected  in  the  usual  way,  while  th.: 
springs,  which  are  faced  in  leather,  are  so  arranged  that  when 
the  front  wheels  are  jolted  out  of  their  proper  course,  springs 
are  jammed  onto  the  walls  of  the  circular  box,  not  only 
preventing  any  action  on  the  steering  hand  wheel,  but  also 
preventing  any  serious  deviation  of  the  front  wheels  irom  their 
intended  course. 

There  is  every  indication  that  the  British  postal  authorities 
are  fully  alive  to  the  fact  that  in  motor  vehicles  there  is  prom- 
ise of  something  which  will  sooner  or  later  supersede  the 
horse  drawn  vehicles,  not  only  those  used  in  towns,  but  also 
those  employed  for  night  service  between  London  and 
Brighton  and  other  towns.  The  authorities,  however,  hav»^ 
not  yet  made  up  their  minds  as  to  the  most  suitable  type  of 
vehicle,  nor  as  to  the  motive  power  best  suited  to  the  pur- 
pose. They  have  already  given  steam  and  ele(:tricity  a  trial, 
while,  now,  during  the  past  fortnight  a  trio  of  petroleum  mo- 
tor vans  of  a  glaring  red  color  and  with  letters  "V.  R."  have 
made  their  appearance  on  the  London  streets.  The  vans  are 
the  largest  petroleum  vehicles  that  have  so  far  been  con- 
structed in  England,  being  intended  to  carry  a  load  of  about 
3.000  pounds.  Inquiries  elicited  the  fact  that  the  postal  author- 
ities have  not  purchased  these  vans  outright,  but  have  leased 
them  from  the  Daimler  Motor  Co.,  Ltd.,  of  Coventry.  The 
vans  have  a  floor  space  of  9  x  5  ft,  with  a  height  of  6  ft 
The  motor  is  a  four  cylinder  Daimler,  capable  of  working  up 
to  eleven  actual  H.P.  It  is  arranged  under  the  driver's  seat, 
being  a  departure  from  the  usual  practice  of  the  Daimler  Co. 
Special  provision  is  made  for  the  covering  of  the  cylinders, 
while  an  improved  form  of  hand  wheel  steering  is  provided. 
The  weight  of  the  van,  complete,  is  stated  to  be  a  little  over 
two  tons.  Should  the  experiments  prove  successful,  the  postal 
authorities  contemplate  introducing  motor  vans  on  a  larger 
scale. 

The  familiar  vehicles  of  the  London  Electrical  Cab  Co., 
Ltd.,  have  been  missing  from  the  streets  of  the  metropolis  for 
some  weeks  past,  owing  to  considerable  alteration  in  the  accu- 
mulator charging  arrangements  at  the  company's  depot  in 
Lambeth.  The  company  has  now  installed  an  extensive  plant 
of  500  H.P.  for  charging  the  accumulators,  so  that  this  work 
can  be  done  continuously  day  and  night,  if  desired,  instead  of 
only  for  a  few  hours  in  the  night,  as  hitherto.  In  the  interval 
advantage  has  been  taken  to  overhaul  and  redecorate  the 
cabs,  many  of  which  have  been  in  constant  service  for  nearly 
two  years.  It  is  said  the  service  will  be  renewed  on  an  in- 
creased scale  on  May  i. 


riotor  Vehicle  Design,  Some  General 
Notes. 

By  R.  I.  Clegg. 

Of  the  many  plans  for  motor  vehicle  construction  that  have 
come  my  way  I  fail  to  remember  even  one  that  was  not  more 
or  less  influenced  by  the  horse-drawn  vehicle.  This  is  nat- 
ural, since  the  experience  gathered  from  long  acquaintance 
with  the  coach  builder's  art,  as  well  as  familiarity  with  the 
horse  and  his  burden,  gave  the  impression  that  a  horseless 
vehicle  was  simply  minus  the  horse.  Following  this  line  of 
thought,- most  designers  struggle  to  make  the  self-propelled 
carriage  as  innocent  of  machinery  and  as  short  as  though  a 
horse  were  to  be  attached  at  any  time.  I  can  account  in  no 
other  way  for  the  fear  shown  by  some  horses  at  the  approach 
of  a  motor  vehicle;  it  is,  to  them,  the  very  evident  lack  of 
something  quite  essential  to  the  orthodox  wagon. 

Of  course,  if  a  motor  vehicle  is  to  be  built  simply  as  an 
experiment  to  demonstrate  the  capabilities  of  some  untried 
motor,  and  if  funds  are  lacking  for  a  thorough  combination  of 
the  motive  power  and  the  carriage,  then  there  is  little  choice 
and  the  designer  casts  about  for  a  carriage  already  in  the 
market  that  will  bear  the  weight  he  proposes  to  add;  or, 
failing  in  that,  to  get  such  supplies  from  the  dealers  in  car- 
riage hardware  as  will  permit  him,  with^  minimum  of  ex- 
pense, to  put  his  venture  to  the  test.  Unfortunately  the  case 
with  which  one  may  do  this,  starts  the  designer  in  a  groove 
from  whence  he  does  not  escape,  and  taking  a  catalogue  of 
some  coach  builder  as  a  guide,  he  selects  a  body,  makes  a 
tracing  of  the  outlines  and  transfers  his  motor  thereto. 
Should  he  find  that  he  cannot  get  all  the  machinery  within 
the  limits  he  lowers  the  floor  and  extends  the  box  of  the 
body  upward  and  backward.  A  drawing  of  this  kind  has  been 
submitted  to  me  within  the  past  few  weeks.  It  was  of  a 
rather  high  two-seated  carriage;  under  the  one  seat  was  the 
boiler  and  under  the  other  was  the  engine.  The  carriage 
was  a  stock  affair  and  no  conception  of  the  motor  vehicle 
had  in  all  probability  ever  entered  the  mind  of  the  builder. 
The  dashboard  was  exceptionally  high — perhaps  a  little  care- 
lessness on  the  part  of  the  draftsman  in  copying  may  account 
for  this.  I  have  always  considered  the  dashboard,  most  of  all, 
a  protection  against  the  filth  and  dust  created  by  the  horse. 
Remove  the  offending  source  and  the  need  of  a  guard  lessens. 
To  be  sure  motor  carriages  may  raise  mud  or  sand,  etc., 
ahead  of  you  on  the  road,  but  this  trouble  is  not  of  so  much 
importance  as  the  one  just  mentioned. 

Should  a  company  decide  to  apply  a  compact  power  unit 
to  wagons  already  in  use,  say  the  wagons  of  the  large  express 
companies — and  this  is  a  most  promising  field — then  the  de- 
signer must  make  the  best  of  the  situation  and  tie  his  Pegasus 
to  the  truck  as  necessity  shall  require. 

When  the  machinery  is  concealed  from  the  spectator  on  the 
curbstone  it  is  generally  equally  out  of  sight  of  the  driver, 
who  should  be  able  to  cast  a  watchful  eye  upon  the  motor 
now  and  then,  however  trustworthy  it  may  prove.  Let  lis 
suppose  that  some  slight  mishap  occurs,  such  as  might  be  the 
lot  of  a  bicyclist;  how  easy  if  the  machine  is  in  plain  sight  to 
get  at  and  fix  the  trouble  just  as  you  would  an  ordinary 
wheel.  I  remember  a  motor  vehicle  on  a  country  trip  ex- 
hibited symptoms  of  something  being  loose  about  the  engine 
crank,  and  the  owner  got  down  on  his  back  (the  engine  being 
near  the  ground),  removed  the  crank  case,  and  managed  to 
empty  the  contents  (crank  case  oil)  over  his  clothes. 
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The  point  is  sometimes  raised  that  the  motive  power  is 
enclosed  to  protect  the  machinery.  As  a  rule  the  power  out- 
fit is  not  wholly  protected,  the  under  side  being  frequently 
open,  hence  this  statement  2(|^ears  to  have  little  weight. 

I  take  it  for  granted  that  the  sight  of  nicely  proportioned 
metal  work  is  pleasing  to  the  eye,  and  that  there  can  be  no 
aesthetic  objection  to  seeing  the  engine  or  motor.  Again, 
the  motors  adopted  are  self-contained,  the  engines  having  a 
crank  case  and  the  electric  motors  being  iron-clad,  so  that 
dirty  oil  is  not  thrown  oflf  to  ruin  clothes  any  more  than 
weather  or  road  conditions  can  damage  them;  in  short,  if  the 
engines  are  visible,  there  need  be  nothing  offensive. 

There  would  be  an  advantage  in  having  an  explosive  en- 
gine where  the  air  could  freely  circulate  about  the  cylinder, 
and  the  cooling  effect  of  the  circulating  water  or  of  the  heat 
radiating  flanges  would  be  greatly  increased. 

Out  of  the  many  owners  of  steam  yachts  I  have  met,  not 
one  but  exhibited  with  pride  the  propelling  plant,  and  there 
is  in  the  motor  vehicle  nothing  of  a  permanent  type  that  can- 
not be  brought  to  the  light  with  equal  satisfaction.  The 
cylinders,  boiler,  etc.,  can  be  lagged  with  mahogany,  bound 
with  nickel  or  aluminum  strips,  and  the  metal  base  nicely 
enamelled  in  bicycle  finish. 

There  is  another  consideration;  bringing  the  machinery  to 
plain  view  would  mean  neat  and  simple  designs.  The  om- 
nipresent sidewalk  critic  would  soon  point  out  the  real  blem- 
ishes, and  the  eflForts  to  have  smooth  running,  natty  appear- 
ing mechanism  could  not  but  have  a  highly  beneficial  ten- 
dency upon  motor  vehicle  design. 

The  horse-drawn  equipage  must  have  considerable  length 
over  all  and  therefore  the  carriage  is  shortened  as  far  as 
practicable,  bringing  the  axles  close,  and  unless  guards  are 
used,  making  it  difficult  to  step  into  or  out  of  the  vehicle 
without  soiling  the  clothes.  When  the  motor  vehicle  de- 
signer slavishly  copies  the  horse-drawn  carriage,  he  borrows 
the  troubles  inherent  thereto.  Certainly  the  shorter  his  wheel 
base  the  smaller  the  circle  in  which  his  carriage  can  turn, 
other  things  being  equal,  but  he  can  afford  to  place  his  for- 
ward wheels  further  ahead,  since  his  facilities  for  manoeuver- 
inlg  are  much  superior.  Between  the  wheels  ample  provision 
can  then  be  provided  for  entrance  or  egress. 

Should  the  motor  be  placed  ahead  of  the  carriage,  then  the 
shaft  can  be  connected  to  the  driving  wheels  by  bevel  gears, 
or  chain,  running  aft  to  the  compensating  gear.  The  con- 
necting shaft  passing  beneath  the  driver  would  afford  a  good 
opportunity  for  connection  of  speed  changing  devices  with- 
out the  usual  lengthy  complicated  linkage  to  operate  the  same. 

The  designer  who  has  to  adapt  the  body  to  the  running 
gear  may,  with  advantage,  use  a  kink  in  vogue  by  some  ma- 
chine tool  draftsmen,  who  have  a  jointed  model  of  the  hu- 
man frame,  made  of  cardboard  or  sheet  metal  to  some  de- 
termined scale,  which  can  be  laid  upon  the  drawing  and  the 
limits  of  the  action  of  the  limbs  in  moving  handles  or  foot 
levers  easily  ascertained.  In  the  case  of  a  foot  brake  «such  a 
model  is  of  great  value,  since  it  is  easily  understood  that  the 
leg  acts  precisely  as  a  toggle  joint,  and  starting  from  a  com- 
pletely flexed  position  to  the  full  extension  of  the  limb  the 
effective  thrust  gradually  reaches  its  niaxiniinn.  until  as  the 
leg  becomes  straight  the  sign  changes.  The  model,  therefore, 
serves  to  obtain  the  best  position  for  the  brake  relative  to  the 
height  of  tlK?  seat.  etc.  The  brake  lever  is  often  pivoted 
some  distance  below  the  flooring,  so  that  the  arc  traversed 
may  be  as  long  as  possible.  If  suflicient  leverage  can  be  ob- 
tained near  the  point  of  application  of  the  brake  to  the  wheel, 


then  the  foot  plate  may  be  inserted  in  a  metal  slide  in  the 
bottom  of  the  carriage  body. 

It  is  to  be  noted  that,  if  the  foot  brake  is  placed  where  the 
operator  can  get  the  full  force  of  his  advantage  in  position, 
the  brake  lever  must  be  proportioned  to  stand  the  corre- 
sponding strain.  The  maximum  pressure  on  foot  levers  is 
usually  assigned  as  180  pounds  (see  Unwin  Machine  design 
P-  387),  though  much  less  than  this  is  allowed  in  bicycle  cal- 
culations. As  the  brake  is  an  emergency  feature,  however, 
economy  in  weight  might  be  dearly  bought. 

There  is  a  tendency  toward  dependence  upon  the  tires  for 
easy  riding  rather  than  upon  springs  interposed  between  the 
body  and  the  running  gear.  In  part  this  is  the  effect  of  a 
desire  for  a  simpler  connection  between  the  two,  and  this  hope 
is  feasible,  as  shown  by  some  of  the  light  steam  vehicles  de- 
scribed in  these  columns.  When,  however,  this  plan  is  tried 
simply  to  use  the  body  as  a  bed  or  frame  on  which  to  attach 
the  motive  power,  then  the  results  are  not  conducive  to  easy 
riding,  and  the  discomfort  increases  with  the  weight  of  the 
carriage.  Anyone  may  test  this  by  blocking  the  springs  un- 
der a  bicycle  saddle.  If  the  machinery  is  bolted  to  the  body, 
suitable  guides  are  necessary  to  preserve  the  distance  and 
alignment  of  the  transmission  devices,  assuming  that  there  is 
any  attempt  to  introduce  springs  between  the  frame  and  body. 
These  guides  are  arranged  vertically  and  hence  the  shocks 
due  to  the  meeting  of  the  wheels  with  obstructions  or  inequal- 
ities in  the  road  are  transmitted  through  the  slides  as  well  as 
through  the  springs,  the  latter  thus  being  only  partially  ef- 
fective. 

The  lighter  the  body,  the  greater  its  range  of  movement, 
the  greater  the  resilience  of  the  supporting  springs,  and  the 
greater  the  arcs  of  action  over  which  the  sharp  reactions  of 
the  wheels  on  uneven  roads  are  distributed.  If.  in  addition, 
the  motor  is  severed  from  all  connection  with  the  body  then 
another  source  of  vibration  is  removed. 


The  '*  Wing"  Solid  Vehicle  Tire 

The  Goodyear  Tire  &  Rubber  Co..  Akron.  O..  are  putting 
on  the  market  a  new  solid  vehicle  tire  called  tlie  "wing"  he- 
cause  of  the  shape  of  it.  The  tire  is  molded  with  stiff  rub- 
ber wings  extending  outwardly,  which  when  pressed  in  the 
channel,  expand  against  the  metal  flanges  at  all  times,  thus 
preventing  the  entrance  of  dirt  and  water.  By  the  insertion 
of  the  wing  between  the  channel  and  the  main  body  of  the 
rubber  tire  the  channel  may  be  filled  tighter  with  rubber 
without  running  any  risk  of  cutting  on  the  edge,  which  is  said 
to  prevent  creeping.  The  manufacturers  furnish  a  tire  machine 
for  applying  the  rubber  direct  to  the  channel. 


Quality  of    Rubber. 

The  Newton  Rubber  Works  Co..  Newton  Upper  Palls. 
Mass..  lay  great  stress  upon  the  quality  of  the  rubber  used  in 
their  motor  vehicle  tires.  They  are  very  closely  connected 
with  the  largest  importers  of  crude  rubber  in  the  Unite.  1 
.States,  and  hence  have  exceptional  facilities  for  obtaining  the 
best  and  exceptional  skill  in  selecting  the  best.  Those  who 
have  experimented  nuich  with  motor  pneumatics  know  how 
important  this  matter  of  (luality  of  the  rubber  is  to  th.c  life 
and  resiliency  of  the  tire. 
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The  Cycles  of  Oas  and  Oil  Engines. 

By  Mr.  James  D.  Roots. 

No.  IX. 
Griffin's  patent,  No.  4080,  August  23,  1883,  has  been  selected 
as  the  first  representative  of  this  cycle  of  three  revolutions, 
type  8  in  the  chart,  because  it-is  the  most  widely  known  thrcc- 
1  evolution  engine.  Fig.  32  is  a  horizontal  section  produced  by 
combining  two  of  the  drawings  in  Griffin's  patent,  including 
those  parts  necessary  to  explain  the  cycle.  It  is  single  acting; 
many  of  the  Griffin  engines  subsequently  manufactured  were 
double  acting.  A  is  the  cylinder,  open  at  the  front  end.  B  is 
the  connecting  rod  which  communicates  motion  from  the  pis- 
ton C  to  the  crank  D.  On  the  crank  shaft  is  fitted  the  toothed 
wheel  E,  which  gears  with  the  toothed  wheel  F.  The  large 
wheel  F  being  three  times  the  diameter,  and  having  three 
times  the  number  of  teeth  of  the  smaller  wheel  E,  it  follows 
that  F  will  rotate  once  for  every  three  revolutions  of  the 
crank  shaft.  In  the  wheel  F  is  fitted  a  crank  pin  G,  which 
gives  motion  by  means  of  the  rod  H  to  the  slide  valve  I.  There 
are  cams  driven  by  the  wheel  F  for  operating  the  cxhaugt 
valve  and  gas  valve.  W  is  the  port  leading  to  the  exhaust 
valve — an  ordinary  mushroom  valve  opened  by  a  lever  and 
cam. 
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With  the  piston  C  in  the  position  shown  at  the  back  end  of 
the  cylinder,  and  the  inner  end  of  its  stroke,  the  exhaust  valve 
has  just  closed,  the  slide  I  is  just  opening  to  admit  air  to  the 
cylinder.  During  the  first  out  stroke  of  the  piston  air  only 
is  drawn  into  the  cylinder  through  the  slide  I.  This  is  shown 
in  the  diagram  Fig.  33  from  A  to  B.  At  the  end  of  the  stroke 
the  exhaust  valve  opens,  and  during  the  instroke  from  B  to 
C  the  charge  of  air  is  displaced  from  the  cylinder,  sweeping 
with  it  the  products  of  combustion  remaining  in  the  cylinder 


from  the  previous  combustion.  On  the  next  out  stroke  from 
C  to  D  on  the  diagram  (Fig.  33)  the  working  charge  is  drawn 
into  the  cylinder  for  the  whole  stroke.  During  the  next  in 
stroke  from  D  to  E  the  charge  is  compressed,  and  at  the  dead 
point  F,  commencing  the  third  revolution  and  cycle,  or  a  lit- 
tle after,  is  fired,  propelling  the  piston  outward  on  its  work- 
ing stroke  from  F  to  G;  at  G  the  exhaust  valve  is  opened,  re- 
tained open  until  the  end  of  the  working  stroke,  and  also  dur- 
ing the  next  instroke  and  last  stroke  of  the  cycle,  while  the 
products  of  combustion  are  being  displaced  through  the  ex- 
haust port  from  G  to  H,  when  the  cycle  commences  again 
at  A. 

I  have  given  in  this  description  the  cycle  (Fig.  ^2)  as  em- 
ployed in  the  engine  as  subsequently  manufactured;  but  the 
inventor  includes  in  this  patent  the  drawing  in  the  charge  for 
a  portion  of  the  first  out  stroke  of  the  cycle,  from  A  to  B. 
Such  a  modification  of  the  cycle  would  certainly  be  a  disad- 
vantage, as  there  would  be  considerable  difficulty  with  such  an 
arrangement  in  preventing  a  portion  of  the  new  charge  from 
passing  through  the  exhaust  valve  during  the  next  instroke 
from  B  to  C. 

Fi^  34. 

Griffin. 


Fig.  34  is  an  indicator  card,  or  rather  cards,  taken  during 
the  Society  of  Arts'  trials  from  the  Griffin  engine.  It 
was  a  double  acting  engine;  that  is,  the  complete  cycle 
was  carried  out,  and  explosions  took  place  on  both  sides 
of  the  working  piston.  So  far  as  the  cycle  is  con- 
cerned, it  is  only  necessary  to  consider  the  card  taken 
from  the  back  end  of  the  working  cylinder,  as  the  opera- 
tions on  both  sides  of  the  piston  were  precisely  alike.  The 
difference,  however,  between  the  areas  of  the  two  diagrams  is 
instructive,  as  showing  the  effect  of  a  small  additional  cooling 
surface,  exposed  to  the  working  charge  during  combustion. 
In  this  case  the  reduction  of  pressures  is  stated  to  be  chiefly 
due  to  the  piston  rod  passing  through  the  front  combustion 
space,  and  no  doubt  is  partly  so,  although  I  cannot  help 
thinking  that  there  must  have  been  some  other  occult  cause  to 
produce  so  great  a  difference  in  the  mean  pressures  shown, 
viz.,  61.5  pounds  per  square  inch  in  the  back  of  the  cylinder 
and  47.5  in  the  front.  Possibly  the  back  was  in  some  way 
getting  more  gas  than  the  front. 


First  /^evolution 


Fig  33. 
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This  cycle  wast  probably  originally  devised  to  evade  the 
Otto  patent,  which  had  been  upheld  by  the  courts,  as  we  now 
know,  more  or  less  wrongly,  as  the  de  Rochas  patent  antici- 
pated the  Otto  cycle  a  good  many  years  previously.  When 
the  Otto  engine  became  so  pronounced  a  success,  strenuotis 
endeavors  were  made  by  inventors  to  discover  some  new 
cycle,  or  to  devise  some  addition  to  the  existing  Otto  cycle, 
which  would  enable  a  gas  engine  to  be  put  on  the  market  to 
compete  with  it.    The  inventor  of  this  three-revolution  cycle 


three  of  the  crank  shaft.  E  is  the  inlet  valve  to  the  chamber 
C,  which  valve  also  covers  when  closed  the  gas  ports  Ei  in  the 
valve  seating,  supplied  by  the  gas  pipe  E2,*  F  the  port  to  the 
exhaust  valve  for  the  last  or  complete  exhausting  stroke, 
opened  by  a  lever  and  cam  on  the  rotating  side  shaft.  G  is 
the  exhaust  valve  for  the  first  working  stroke  of  the  cycle;  it 
is  operated  by  a  lever  from  the  rotating  side  shaft.  The  tap- 
pet  end  Gi  of,  the  lever  is  shown.  This  second  exhaust  valve 
was  not  absohitely  necessary,  and  might  have  been  avoided. 
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Fig.  35. 
Ttro   tn   Thret  Cycle 


Hitr  ihc 


/yf 


ry 


>  °,,erf  "«^  d 


>'"■>' 


fi: 


w" 


-o-^" 


,!>«' 


J  Ht/r 


V'oouw  e.;^> 


-** 


first     St  f  eke 


Qmstf  Pcmt 


Lmo 


Second  Stroke 


Thf/^    Sfroke 


TotirM  Strok* 


fifth    Stroke 


SMfJi  Strokfi 


ftrsf     Rci/^ofuttcrt 


Second      Rei^oluttcn 


Third      Hetoiution 


was  C.  Linford,  whose  name  stands  first  on  the  list  of  this 
type  8,  class  2  (see  table)  and  some  of  the  Linford  patents  dis- 
play marvelous  ingenuity  and  fertile  inventiveness. 

The  patent  330  of  1880  contains  no  less  than  twenty-seven 
figures,  all  of  which  arc  well  thought  out  and  thoroughly 
studied  designs.  I  do  not  mean  by  tbis  that  they  would  be 
necessarily  successful  in  practice. 

There  arc,  however,  two  engines  which  I  know  of  still  at 
work  in  London,  and  one  is  giving  full  satisfaction  to  its  own- 
er»  constructed  according  to  Fig.  3  of  the  before-mentioned 
patent  330  of  1880;  one  of  them  has  had  tube  ignition  htted. 
The  student  of  internal  combustion  engines  would  do  well  to 
study  the  Linford  patents. 

The  next  representative  of  Type  8  is  the  engine  described  m 
my  patent  specification,  16,220,  November  9,  1888,  Tmprove 
menis  in  Gas  Engines."  The  diagram,  Fig.  2^S*  shows  the 
operations  of  this  cycle.  There  are  three  revolutions  or  si\ 
strokes  to  complete  the  cycle,  of  which  there  are  two  working 
strokes  and  one  full  ur  complete  stroke  each  of  suction  and 
compression.  The  cycle  consists  of  first  stroke  (out  stroke;, 
a  complete  suction  stroke;  second  stroke  (instroke),  complete 
compression  stroke:  third  stroke  (out  stroke),  ignition  of  half 
the  charge  previously  compressed  and  working  stroke  with  ex- 
pansion to  double  the  volume  the  charge  occupied  before  com- 
pression; fourth  stroke  (instroke),  exhaust  for  a  part  of  the 
stroke  and  then  admission  of  the  other  half  charge  to  the 
cylinder  from  the  chamber  and  compressing  it  again;  fiftli 
stroke  (out  stroke),  ignition  of  the  second  half  of  the  charge, 
working  stroke,  and  expansion  to  double  volume;  sixth  stroke 
(instroke),  a  full  exhaust  stroke.  Referring  to  Fig,  ^t'^,  which 
is  largely  a  diagrammatic  section  of  a  portion  of  the  engine  to 
show  the  cycle.  A  is  the  cylinder,  B  the  piston,  C  the  chamber 
for  receiving  half  the  charge  drawn  into  the  cylinder;  Ai  the 
cylinder  inlet  port,  A2  the  cover,  D  the  valve  closing  com.- 
munication  between  the  chamber  and  the  cylinder.  Di  the 
gland  through  which  the  spindle  of  the  valve  D  passes,  D2  the 
tappet  of  the  lever  operated  by  3  cam  upon  the  side  or  valve 
shaft    The  side  shaft— not  shown — makes  one  revolution  for 


I  is  the  ignition  tube,  kept  at  a  red  heat  by  an  ordinary  atmos- 
pheric burner. 

The  suction  out  stroke  of  the  piston  B  draws  in  a  charge  of 
gas  and  air  through  the  chamber  C  by  the  two  valves  D  and 
E,  the  valve  D  being  opened  by  Its  lever  and  cam  on  the 
side  shaft,  the  valve  E  by  the  atmospheric  pressure;  at  the 
commencement  of  the  compression  instroke  the  valve  E 
closes,  the  \  .ilve  D  being  kept  open  by  the  cam  during  a  part 


^ 

I 

■ 

■                       8 

, 

1 ! 


X 


of  the  instroke:  a  portion  of  the  charge  is  returned  to  auiJ 
compressed  into  the  chamber  C,  as  well  as  in  the  cylinder  and 
clearance  space,  the  valve  D  is  then  permitted  to  close  by  the 

•  It  U  remarkable  how  many  inventorB  have  had  the  idea  of  tbj.'i 
method  of  supplyiTiff  the  jcft*  in  Rn  eng^fne^  h^w  beautiful  and  simple 
it  appears  as&  an  idea,  vet  how  f^eaerally  unreliable  and  iroublewme  it 
is  in  practice,  without  un  additiotial  m**  valve  to  prevent  the  explosion 
prei«ure  from  occasionally  entering  thef?us  supply  pipe  when  ihe  ad- 
misjuon  valve  does  not  close  in  time,  or  is  prevented  from  completely 
closing  by  a  piece  of  (frit  under  ttie  seatinjf. 
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movement  of  the  lever  D;  and  the  half  charge  in  the  cylinder 
and  clearance  space  is  further  compressed,  and  immediately 
after  the  dead  point  and  at  the  commencement  of  the  third 
stroke  of  the  cycle  is  exploded,  doing  a  full  working  stroke, 
and  havjng  a  double  expansion,  that  is,  expanded  to  double 
the  volume  the  charge  ignited  occupied  before  compression, 
the  cubic  space  of  the  chamber  C  bearing  a  correct  proportion 
to  that  of  the  whole  cylinder.  Close  to  the  working  stroke 
end  the  exhaust  valve  G  is  opened  and  a  part  of  the  exhaust  let 
out.  A  little  after  the  dead  point  on  the  return  stroke  the 
valve  D  opens  by  its  cam  and  lever  or  by  the  pressure  within 
the  chamber  C,  and  the  half  charge  then  pours  into  the  cylin- 
der, displacing  more  of  the  exhaust  during  the  instrokc,  until 
the  piston  ^as  covered  the  exhaust  port  of  the  valve  G,  which 
is  then  closed,  and  during  the  remainder  of  the  instroke  the 
second  half  charge  is  compressed  together  with  the  remaining 
products.  At  the  commencement  of  the  fifth  stroke  and  the 
third  revolution  the  second  half  charge  is  fired,  Fig.  35, 
performing  the  second  working  stroke  with  double  expansion, 
near  the  end  of  which  the  exhaust  valve  in  the  port  F  is 
opened  by  its  cam,  and  the  cylinder — except  for  the  very  small 
clearance  space  allowed — is  completely  exhausted  on  the  in- 
stroke  and  last  stroke  of  the  cycle,  when  the  series  of  opera- 
tions commences  anew. 

No  engine  upon  this  cycle  was  made;  the  patent  has  now 
lapsed,  and  therefore  the  cycle  is  open  for  anyone  to  use.  Its 
advantages,  viz.,  two  working  strokes  in  three  revolutions,  in 
each  working  stroke  the  charge  is  expanded  to  double  its 
volume  when  at  atmospheric  pressure,  as  compared  with  one 
working  stroke  in  two  revolutions  in  the  de  Rochas  cycle,  ex- 
panding to  the  same  volume  the  charge  occupied  at  atmos- 
pheric pressure,  are  so  obvious  that  I  need  not  further  dwell 
on  them.  The  power  used  in  the  process  of  compression  is 
only  slightly  greater  in  this  two-in-three  cycle  than  it  is  in  the 
one-in-two.  I  am  convinced  this  cycle  will  be  much  heard 
of  in  the  future. 


QUESTIONS  AND  ANSWERS. 

At  the  request  of  many  of  our  readers  we  have  decided  to  open  a 
department  of  questions  and  auswers.  We  will  endeavor  to  answer 
any  detail  question  in  practical  engineering  pertaining  to  motor 
vehicles. 

What's  the  Best  Muffler? 


fiditor  Horseless  AgE: 

Will  you  kindly  inform  me  of  the  method  of  construction 
of  the  most  satisfactory  mufller  for  a  five  H.P.  gasolene  motor 
used  upon  a  vehicle?  Yours  truly. 

W.  O.  Anthony. 

[Such  questions  as  this  we  cannot  answer.  We  are  fre- 
quently asked,  "What's  the  best  motor?"  ''What's  the  best  mo- 
tor carriage?"  etc..  etc.  He  who  in  the  present  state  of  the 
industry  especially  would  undertake  to  answer  such  questions 
is  either  ignorant  of  their  true  import  or  ignorant  of  the  pos 
sibilities  of  invention  in  this  line.  There  arc  a  number  of  very 
good  mufflers,  some  of  which  have  been  described  in  The 
Horseless  Ac.k.  Probably  each  inventor  thinks  his  is  the 
best,  and  is  prepared  to  prove  it.  and  the  competition  is  not 
closed  yet.  nor  v;ill  it  ever  be.  There  is  no  limit  to  the  in- 
genuity of  tlu'  lunnau  brain,  l^ven  as  regards  the  relative 
merit  of  nnitllers  now  in  use  competent  engineers  would  surely 
differ  in  their  opinions. — Editor.] 


Answer  to  T,  AfcNamara,  Lowell^  Mass, 

A  timing  valve  is  one  that  closes  off  the  ignition  tube,  and  is 
used  to  regulate  the  time  of  explosion  in  large  English  engines 
and  not  at  all  in  vehicle  motors.  In  this  country  they  leave 
the  open  end  of  the  hot  tube  always  exposed  to  the  cylinder. 
and  the  timing  is  done  by  the  size  and  shape  of  the  tube  anrl 
the  heat  of  the  flame. 


Answer  to  /^  H,  Adams,  Akron,  O, 

Some  large  stationary  gas  engines  are  started  by  levers  ami 
some  vehicle  motors,  but  so  far  as  the  editor  knows,  no  ma- 
rine motors  of  such  small  size  as  you  indicate. 

The  ''Fuller"    Battery   for   Sparking. 

WoRc  ESTER,  May  i.  1899. 
Editor  Horseless  Ace  : 

In  your  issue  of  April  26  I  see  an  item  on  a  simple  sparking 
device,  f.  «•.,  a  plunge  battery.  I  think  that  a  "  Puller"  battery 
is  better  than  the  plunge  spoken  of. 

Anyone  sick  and  tired  of  buying  special  batteries  for  spark- 
ing gas  engines  will  be  ready  to  try  almost  anything  that 
promises  to  do  the  work. 

If  a  plunge  battery  works  all  right,  owing  to  its  reliabib'ty, 
ease  of  repair,  etc.,  a  **  Fuller"  would  be  oetter  still,  because 
it  gives  a  little  .stronger  current  than  the  plunge,  is  practically 
without  chemical  action  when  the  circuit  is  open,  and  will  lie 
three  or  four  months,  if  not  used,  in  good  condition,  ready  for 
work  at  any  time.  It  never  polarizes  and  the  fluids  used  can 
be  carried  in  a  small  phial  or  purchased  at  any  drug  store. 
The  operator  will  never  forget  to  lower  the  elements  when  he 
wishes  to  start,  nor  to  raise  them  when  he  stops. 

The  main  difiference  between  the  two  is  that  in  the  * 'Fuller** 
the  zinc  is  contained  in  a  porous  cup  surrounded  by  water,  and 
the  carbon  is  outside  the  porous  cup  in  a  solution  of  bichro- 
mate of  potash,  sulphuric  acid  and  water. 
Yours  truly, 

Walter  W.  Monroe. 


Inquiry  from  Norway: 


Christiania.  Norway,  April  15,  1899. 
Editor  Horseless  Age  : 

Dear  Sir  :  We  shall  feel  greatly  obliged  to  have  the  opinion 
of  some  leading  motor-car  manufacturer  with  regard  to  the  use 
of  motor  vehicles  during  winter  time  in  Norway.  Our  roads 
are  usually  snow  covered  from  November  to  February  and  we 
do  not  know  whether  the  rubber-tired  wheels  will  work  satis- 
f  ictorily  upon  the  snow-clad  ground,  but  should  be  happy  to 
enter  into  correspondence  with  some  authority  on  this  .subject- 
We  are  somewhat  anxious  to  hear  expert  opinions,  having 
already  made  arrangements  to  introduce  a  couple  of  motor 
omnibusses  for  passenger  (tourist)  traffic,  and  are  now  nego- 
tiating for  undertaking  motor  vehicle  service  in  a  couple  of  our 
principal  towns,  and  should  therefore  be  pleased  to  receive  pro- 
posals from  some  firms  for  a  vehicle  that  would  be  practical  for 
street  traffic  in  our  country  both  summer  and  winter. 

The  question  of  practicability  durmg  our  winter  is  also  appli- 
cable to  other  types  of  motor  vehicles,  such  as  wagons  for 
heavy  goods  and  delivery  wagons. 

Yours  truly. 

O.  O.  Bull  &  Co. 


5.  M»y  3.  jSga. 
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l$23»82i>— Electrically  Propelled  Road  Vehicles— Octave  Pu- 
tin, Puteaux.  France.  Filed  July  28.  1898.  Serial  No.  687,- 
145      (No  model.) 

Ftg;  r  is  a  side  view  of  the  electrically  propelled  rujd 
vehicle.  Fig.  2  is  a  corresponding  rear  view.  Fig,  3  is  a  de 
laii  view,  partly  in  section,  of  the  rear  axle  of  the  vehicle,  on 
which  the  dynamo  is  directly  lixed.  Fig.  4  represents  the  de- 
vices for  changing  njechanically  the  speed.  Fig.  5  is  a  hori- 
^antal  view  of  the  axle  b. 
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trolled  by  means  of  the  hand  wheel  arranged  in  such  a  man- 
ner  that  the  said  backward  movement  can  only  take  place  at 
a  predetermined  and  sufficiently  low  velocity. 

The  accumulators  employed  in  the  vehicle  arc  of  special 
construction,  being  very  light  and  of  a  capacity  suflkicnt  to 
supply  current  for  long  distances. 


rtB.s^ 


FIG,    I, 

Referring  to  Figs.  1  and  2,  showing  a  vehicle  for  containing 
six  persons,  it  will  be  seen  that  the  dynamo  a  rests  directly  on 
the  axle  b  of  the  rear  wheels.  This  axle  is  so  arranged  as  to  re- 
ceive through  it  the  driving  shaft  c,  to  which  the  movement 
is  transmitted  by  the  differential  gear  d.  This  dilTerential 
gear  is  driven  at  different  velocities  cither  by  speed  changing 
gear  actuated  by  a  lever  e,  Fig,  4,  adapted  to  give  two  veloci- 
ties, or  by  changing  the  speed  of  the  dynamo  itself  through 
the  medium  of  different  connections  of  the  accumulators  con- 
tained in  a  suitable  case  f,  carried  by  the  vehicle,  these  varia- 
tions being  effected  by  means  of  the  hand  wheel  g.  The  latter 
can  be  maintained  in  a  given  position  by  a  spring  bolt  k4, 
which  engages  in  notches  formed  around  the  periphery  there 
of.  By  employing  this  arrangement  there  is  no  risk  of  suddcn- 
\j  changing  the  velocity  inadvertently,  A  second  hand  wheel 
h,  arranged  in  the  same  vertical  line  as  the  first  hand  wheel 
g,  controls  the  steering  gear  h'  through  the  medium  of  chains 
or  levers  in  the  ordinary  manner.  A  pedal  k  enables  the  brake 
k'  to  be  actuated,  the  said  brake  being  an  air  brake  or  a  band 
brake  operating  on  the  rear  axle.  A  lever  k2  operates  a 
brake  block  k3,  while  the  third  regulating  brake  is  brought 
into  action  by  the  backward  movement  of  the  vehicle  con- 


riQ.^. 
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The  axle  is  constructed  in  the  following  manner:  At  iti 
middle  part  b*  for  a  distance  extending  to  the  points  where  the 
suspension  springs  are  attached,  it  is  curved,  so  that  at  thiii 
part  it  is  lower  than  at  the  ends  b',  which  are  made  hollow 
to  allow  the  driving  shaft  c  to  pass  therethrough.  The  shaft 
c  is  therefore  above  the  body  or  middle  part  b  of  the  axle. 

In  the  center  of  the  vehicle  the  rear  axle  b  is  constructed  to 
form  a  frame  h2,  oval  in  plan^  for  the  purpose  of  forming  a 
space  for  the  driving  spur  wheel  1  of  the  differential  gear  d. 

The  motor  a  is  6xed  by  bolts  upon  a  plate  or  flange  m.  rigid- 
ly secured  to  the  axle,  the  motor  being  preferably  of  the  kind 
having  two  collectors  with  two  coils  upon  a  single  inductor. 
The  construction  of  the  motor  is  as  light  as  possible  by  the 
employment,  for  example,  for  the  construction  of  the  cheeks 
a',  which  do  not  become  latigucd,  of  a  light  metal,  such  as  alu- 
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miniim.  The  different  devices  for  transmitting  motion  and 
the  intermediate  gear  between  the  dynamo  a  and  the  differ- 
ential gear  d  are  supported  by  the  arms  D  of  an  oscillating 
support.  The  driving  shaft  c.  which  is  rotated  by  the  differen- 
tial gear,  passes  through  the  ends  of  the  axle  and  drives  the 
wheels  of  the  vehicle  as  follows:  It  rotates  at  the  inner  ends 
of  the  tubular  parts  b'  of  the  axle  in  brcmzc  bearings  c'.  passes 
through  the  holl(»w  end  without  touching  the  same,  being 
of  a  less  diameter  than  the  holes  through  the  said  axle,  and 
by  means  of  nuts  c2  on  its  outer  ends  is  rigidly  secured  to 
locking  sleeves  p,  which  engage  the  naves  p2  of  the  wheels. 
In  this  manner  it  is  obvious  that  as  the  axle  b  is  fixed  it  ro- 
tates at  the  inside  the  driving  shaft  c  and  at  the  outside  thv- 
naves   i)2   with   the   wheels. 


The  wheel  of  the  band  or  air  brake  k'  is  keyed  on  the  wheel 
nave.  A  suitable  number  of  intermediate  bearings  p3  may  be 
arranged  on  the  axle  b  for  supporting  the  driving  shaft. 

The  speed  changing  gear  depends  on  the  application  to  self 
propelled  vehicles  of  a  principle  long  known  and  utilized  in 
workshops.  According  to  this  arrangement  the  driving  is  ef- 
fected not  by  the  meshing  together  of  toothed  wheels,  but  by 
the  adhesion  of  two  smooth  pulleys,  the  one  the  driving  pulley 
and  the  other  the  driven  pulley,  through  the  medium  of  one 
or  more  leather  bands  placed  between  them. 

The  driving  shaft  of  the  motor  is  supported  by  bearings  f| 
in  the  checks  a'  and  is  provided  at  its  end  with  a  small  pulley 
q'.  keyed  thereto  and  of  sufficient  breadth  and  provided  with 
two  flanges  q2.  which  form  a  deep  groove  in  which  three  or 
more  leather  rings  can  be  laid,  the  said  rings  being  of  a  dia- 
meter larger  than  that  of  the  pulley  which  carries  them.  In 
this  manner  when  the  motor  shaft  rotates  rapidly  the  leather 
rings  from  the  effect  of  centrifugal  force  turn  concentricalU- 
with  the  pulley  q'  and  at  a  certain  distance  therefrom.  In 
the  same  plane  as  the  smooth  pulley  q'  and  arranged  so  that 
they  can  come  into  contact  with  it  two  other  smooth  pulleys 
of  different  diameters  s  and  s'  are  provided,  the  former  being 
of  small  diameter  and  the  latter  of  large  diameter,  the  sail 
two  pulleys  being  keyed  upon  intermediate  shafts  t  and  t'. 
These  shafts  are  carried  by  the  ends  of  arms  n  n  of  the  oscil- 
lating frame  n  n'  n  mentioned  above,  and  upon  each  of  them 
IS  keyed  a  toothed  pinion,  which  toothed  pinions  v  v'  may  h*t 
of  equal  or  unequal  size  and  which  are  always  in  gear  with 
the  driving  spur-wheel  i  of  the  differential  gear.  The  bevel- 
pinions  of  the  differential  gear  1234  transmit  the  motion  of 
the  driving  shaft  c  in  the  ordinary  manner. 

It  is  obvious  that  when  the  motor  and  the  smooth  pulley 
q'  are  rotating,  if  the  actuating  lever  e  be  moved  so  as  to 
oscillate  the  frame  n  n'  n  and  if  the  pulley  s  is  brought  into 
contact  with  the  pulley  q  the  leather  rings  rotate  the  said 
pulley  s  by  friction,  the  free  portions  of  the  leather  rings  being 
applied  to  a  sufliciently  large  area  of  the  surface  of  the  said 
pulley  s  to  set  up  considerable  friction.  The  velocity,  there- 
fore, of  the  driving  shaft  of  the  dynamo,  already  reduced  in 
consequence  of  the  relation   of  the  radii  of  the  two  above- 


mentioned  pulleys  q'  and  s,  is  transmitted  with  suitable  dimi- 
nution to  the  differential  gear  d  through  the  medium  of  the 
toothed  pinion  v  and  of  the  differential  spur-wheel  i,  this 
speed  corresponding  to  the  great  velocity  of  the  mechanical 
change  of  speed.  As  the  pulley  s'  is  of  greater  diameter,  if  by 
an  inverse  movement  of  the  frame  n  n'  n  this  pulley  s'  is 
brought  into  contact  with  the  pulley  q  the  motion  of  the  lat- 
ter is  transmitted  to  the  wheel  i  of  the  differential  gear  by  the 
medium  of  the  pinion  v'  at  a  still  further  reduced  velocity. 
Therefore,  it  is  only  necessary  to  oscillate  the  frame  or  sup- 
port n  n'  n  to  immediately  vary  the  velocity  when  the  vehicle 
is  running,  without  the  fear  of  shocks  or  of  fracturing  the  teeth 
of  the  gear  wheels.  Furthermore,  this  arrangement  enables 
the  motor  to  be  put  into  gear  when  it  is  rotating  idly  at  its 
full  velocity.  To  this  end  it  is  only  necessary  to  hold  the  two 
pulleys  s  and  s'  away  from  the  driving  pulley  <i'  and  to  al- 
low the  motor  to  rotate.  When  the  said  motor  has  attained  a 
velocity  sufficient  to  enable  it  to  exert  a  powerful  action,  it  is 
connected  to  one  of  the  pulleys  of  the  frame  n  n'  n,  and  a 
considerable  power  can  be  obtained,  such  as  cannot  be  ob- 
tained with  toothed  speed  gears. 

623.651— Fifth  Wheel  for  Electrical  Vehicles.  Theodore  L. 
Camp,  Chicago,  111.,  assignor  to  the  American  Electric  Ve- 
hicle Co..  same  place.  Filed  June  3.  1898.  Serial  No.  682,- 
423.     (No  model.) 


Claim. — The  combination  with  the  vehicle  frame,  of  a  ver- 
tically oscillating  pivoted  axle  consisting  of  a  pair  of  tubes  or 
bars  lying  side  by  side  in  a  horizontal  plane,  a  pair  of  vertical 
guides  or  tables  carried  on  the  frame  on  opposite  sides  of  the 
journal  pin  of  the  axle,  a  pair  of  brackets  mounted  on  the  un- 
der sides  of  .said  pair  of  tubes,  a  clamping  plate  for  each 
bracket  resting  on  the  tops  of  the  tubes  and  clamped  to  the 
bracket,  and  a  pair  of  rollers,  one  journaled  upon  the  end  of 
each  bracket  and  adapted  to  engage  and  roll  upon  the  respec- 
tive guides  or  tables,  substantially  as  described. 

623713— Motor  Engine— Flavins  Hayot,  Paris,  France. 
Filed  April  13.  1898.     Serial  No.  677.490.     (No  model.) 

A  is  a  frame  supporting  the  crank-shaft  B  in  the  beariags 
C.  In  this  frame  are  fixed  two  standards,  formed  with  two 
cylinders  E  and  slide-guides  F.  Between  the  two  standards  D 
D  and  by  means  of  the  guides  G  and  pistons  H  is  suspended 
the  movable  cylinder  J.  in  which  are  reciprocating  two  pis- 
tons K,  rigidly  connected  together  by  means  of  a  transverse 
bar   L.     In   the  latter  projects  the  pin   of  the  driving-crank 
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M.  It  results  thereby  that  the  two  pistons  K  K  transform 
tlicir  rcciprocatriiR  niovemettt  into  a  Totaling  movctneni  of  the 
crank»  at  ihc  same  time  causing  the  latenil  movement  of  llic 
cylinder  J, 

The  driving  tloid  acts  only  on  one  stirlace  o(  tlic  pistons, 
while  the  other  surface  remains  open  to  the  atmosphere.  The 
rUud  for  the  piston.^  K  K  is  admitted  by  means  of  admission 
chambers  N,  through  wtitch  it  also  escapes  and  which  are 
located  on  and  under  the  cylinder  J,  while  the  fluid  for  the  pis- 
tons H  arrives  by  MpL-ning  U  and  escapes,  by  opening  P,  located 
side  by  side  in  the  cover.  One  opening  Q»  made  in  the  wall  of 
the  cyhndcr  J,  permits  the  di.splaeing  of  the  latter  on  iIk- 
driving  shaft  C. 

This  arrangement  with  four  pistons  will  chiefly  find  its  ap- 
plication where  the  work  to  be  performed  is  liable  to  pro- 
duce shakings  or,  as  in  gas  engines,  where  the  explosions  pro- 
duce ram-blows. 

The  advantages  of  this  new  tugine  nre  claimed  to  be  num- 
erous— suppression  of  the  dead  points,  simphcity  of  constrvic- 
tion,  the  pistons  acting  directly  on  the  crank,  and  little  room 
rei|uired.  For  a  gas  motor  these  advantages  are  vtry  vatu- 
able,  four  explosions  in  succession  being  obtained,  if  desired, 
for  each  rotation  of  the  crank.  By  their  application  to  the  gas 
motors  the  gas  arrives  on  the  pisitms  K  K  by  tw> 
of  the  chambers  F  F.  and  escapes  by  the  two  others. 
The  admission  will  thus  take  place  on  one  side  of  the  machine 
and  the  escapement  on  the  other.  In  this  effect  the  gu:di*s 
G  are  provided  with  hoks,  putting  the  chambers  F  F  in  com- 
munication with  the  chand»ers  N  N. 

6^3.568 — Explosive  luigine — lohn  A,  Secor,  New  York,  N. 
Y.     Filed  Nov.  10.  1898.     Serial  No.  tkfi,ot6.     (No  model.) 

623J78 — Electric  Igniter  for  Expbisivc  Engmes — John  H. 
Frew,  New  Castle,  Pa.  Filed  Oct  2.  1897.  Serial  No.  653.- 
778.     (No  model) 


SPECIAL   NOTICES. 


Adyrii*9m9MttB  lOMrted  uoder  thim  heading  «C  91.00  an 
lj«ae»  p«y«ble  lo  advance. 


locli  lor  aach 


FOR  SALE 

Complete  library  on  Horseless  Carriages,  including  three 
complete  volumes  Horseless  Age,  two  volumes  •*  Motocyele,** 
five  volumes  Copies  U,  S.  Patents,  all  bound  and  indexed, 
being  a  full  and  complete  record  ol  the  subject;  also  one-half 
iuiereht  Patent  No.  ^49,978,  ten  broad  claims,  and  the  whole 
interest  ot  Patent  No.  582,3 17*  four  broad  claims,  these  t^a 
patents  covering  traction  and  steering  gear.  This  is  an  ex- 
ceptional chance  to  or5;janiEe  a  companv  Uilly  equipped  to  do 
tmsiness.  Address  GEO.  G.  SCHROEtJER,  704  lentb  St,, 
K.  W.,  Wa&hmgtoD,  I  J.  C, 


SPARK     COILS 


For  Ig^nittng  Oas 
EngineSi  Etc. 


Induction  Colls  giving  FAT  5psrlc. 

C.  F.  5 PI  ITDORF, 
2S  Vmndewaier  Street,    NEW  VORK. 


THE  HAYNES-APPERSON  COMPANV, 

Manufacturers  of 

Hydrocarbon  Engines  &  Motor  Carriages 

KOKOMO,    IND.,    U.   8.    A. 


211191  Wd»    CSlV^^^It^O:   for  Mofor  Carr(fl|r«i- ^ulklcfi,  ' 
•VVIf'^    ^p«^f%«?9   Multl-Cycl'8    and    Blcyclet, 

swatfed  from  speciAl  utetrl   prepared  for  and  addipied  to  this 
purpose.    We  make  any  fiue  and  lea^ih  rcqtiired  from  wire  oae-quarter 
to  one-sixteenth  mch  diaroeier. 

Write  tia  tor  prices  on   what  you   want* 

THE  WIRE  GOODS  COMPANY,  Worcester,  Hass. 


WANTED.— K;/,  i.No.i,    VoL  2^ 
""      g^  10^  and  Vol,  j,  No.  /.     A   new 


Nos,  J,  (5,  7,  ti', 
number  ol 
the  weekly  will  be  given  in  CAcbange  for  any  one  of 
these,  {/  in  good  catidition,  and  for  Vol.  1^  No.  1, 
four  numbers  will  be  given  if  in  good  condition. 
HORSELESS  AGE,  American  Tract  Societj 
Byilding,  Nassau  and  Spruce  Streets,  New  York, 


Our  Motor  Carriages  are  unsurpassed  for  business 
And  pleasure.  They  are  durable,  reliable,  fast,  ^o 
anv^where  and  are  very  easy  to  operate.  If  vou  want 
one  in  '99  you  had  better  place  your  order  at  once,  as 
our  output  for  this  year  is  about  sold.  Send  10  cts. 
for  illustrated  catalogiic. 

THE  HAYNES-APPERSON  CO..  Kokomo,  Ind. 


Graphite  Lubricants, 

ALL  KINDS,  ACCORDINQ  TO  WANTS. 

Special  preparations  for  Gt'ars  *A  KleciTic  Mnturs  and  for  Cylinders  of 
Motor  Bosrines.    Send  for  CUctilars  and  Prtcet. 

Joseph  Dixon  Crucible  Co..   -  Jersey  City,  N.  J. 
HUBS  FOR  MOTOR  CARRIAGES 

Cmn  he  produced  cheaply  on  out 

No.   6   HUB    MACHINE. 

Tite  Largest  Hub   Machine  BuElt. 

Complete  Outfits  Furnished, 

Catalog^ue  and  Prices  on  Application. 

BARDONS  &  OLIVER,  Cleveland,  Ohio,  II,  &   K. 
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No  a4  Vertical  MiUin* 
Machine. 

Catalog 

OS 
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Milling  and  Screw  Machines 

of  New  Design  for  the  Manafacture  of  Motors. 

Special  and  Automatic  Machinery 

Desigriied  and  Constructed. 

THE    QARVIN    HACHINE    CO.. 

Spring  and  Varick  Streets,  NEW  YORK, 


PhilmdeSphim  Store: 

THE    GARVIN    MACHINB     CO,, 

31  North  7th  SU 

PBIIUDBtPHIA,  PA. 


Berlin  Store 

THM  GARVIN  MACBINE  CO.,  m.  b.  M„ 

17  Burg  Strmsae, 

BERLIN  C,    GERHANY, 


PRENTISS  TOOL  AND  SUPPLY  CO., 

XX5  Liberty  St.,    MEW  YORK. 

603  D.  S.  Morgan  BIdg.,  BUFFALO,  N.  Y. 

..MACHINERY.. 

Specially  adapted  for  the  manufacture 
of  Motor  Vehicles. 

Send  far  ootnploto  new  tind  seoond^hand  Ust&* 


cstt^^'  UPRIGHT  DRILLS 

From  a  light  Friction  Drill  to  a  42-in.  B.  G.  P.  F,  Drill. 
SEND    FOR   CATALOGUE. 


W.  F,  and  John  Barnes  Co., 

996  Ruby  Street,       -       Rockford,  IH. 


To  New  Subscribers  .... 

Let  your  subscription  begin  with  the  first 
issue  of  the  weekly,  April  5th,  and  the  begin- 
ning of  the  fourth  volume.  .  f 

"We  have  the  back,  numberg.  ^^^T" 
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HUMBER  6 


Horseless 


^SIEr=»  EVERY  WEDNESDAY 


_^   jt    ^     ji    jt    g»    ^ 


In   the 
Interest  of   the 

Motor  Vehicle  Ipdustrg. 

BSTABUISHBD    1895- 
OR 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies.   10  Cents. 


OFFICE  OF  PUBLICATION 

Amcricap  Tract   Society   Building,    r^^assau   and   Spruce  Streets, 

NEW   YORK. 


THE  AMERICAN  MOTOR  CO 


EJxtite*!.  tit70Uirc*t«  ttini|>le«it  Mat  or  BtAile* 

Runs  with  Gasoline,  Kerosene  or  Gas. 

FROM    I    TO  30  H.  P. 

IGNITION    OUTFITS 

Brt:Vi.tL  f*Rl  <Hf^ 

ALSO  MAXUPACrikr:RN  o\ 

SPECIAL   WIRE   WHEELS,    REAR    AXLES^   D(FrCR£f^TiALS,    CLUTCHES. 

STEERlNe  APPARATUS,  ETC.,  FOR  iOTOR  VEHICLES, 

AMERICAN  MOTOR  CO.,    •    32  Broadway.  NEW  rORK. 


No,  2     3^  P.  n  R 


The  Automobile  Co.  of  America 


MAKCFAdrUABXS    OF  ^| 


MVnRO-CARBOM    SVSTKBI. 

FOUR  OR  FIVE  DIFFERENT  TYPES  lor  pleasure  and  business  on  exhibitlori? 


r«l«« 


^^^ 


J 


STAMnuiKC    vHAETON.      4  H.  P.  MOTOH. 

Orders  for  SUMMER  DELIVERY  should  be  booked  at  once. 
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^      E.  F.  nrOEBSOLL,  Editor  and  Fiopxietor. 

PuBUCATioN  Office: 

American  Tract  Society  Building,     -     150  Nassau  Street. 

NEW    YORK. 

SUBSCRIPTION,  FOR  the  United  States  and  Canada, 
$2.oo  a  year,  in  advance.  For  all  foreign  countries 
included  m  the  Postal  Union.  $3.00. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  receive 
communications  on  trade  topics  from  any  authentic 
source.  The  correspondent's  name  should  in  all  cases 
be  given  as  an  evidence  of  good  faith,  but  will  not  be 
published  if  specially  requested. 


The  Horseless  Age,  150  Nassau  Street,  New  York. 
Entered  at  the  New  York  post-office  as  second  class  matter. 


On  accontit  of  flie  exceaslve  tflttcontits  cliarKctf 
by  JCo^vr  Yorlc  fMuilCtt  on  ttmall  clieclcs  nntfer  tlielr 
no^w  mle*  snlMicrf l»er»  are   reqncstetf  to  remit  by 

Bt  Olllee  or  BxiMreee  money  order  or  !«•  Y.  draft. 


Expositions  Qalore  in  Europe. 


Americans  who  are  contemplating  a  visit  to  Europe  thi.s 
summer  and  who  are  interested  in  one  way  or  another  in  the 
motor  vehicle  movement,  will  have  every  opportunity  of  in- 
creasing their  knowledge  of  the  progress  that  is  being  made 
on  the  other  side,  for  at  the  present  moment  no  less  than  four 
international  expositions  of  motor  vehicles  are  in  course  of 
organization  there — one  in  France,  two  in  England,  and  one 
in  Germany.  Judging  from  all  indications  the  exhibition 
which  is  to  be  held  in  Paris  in  June  next,  under  the  auspices 
of  the  French  Automobile  Club,  is  likely  to  eclipse  everything 
that  has  so  far  been  done  in  this  line.  Already  it  is  an- 
nounced that  170  different  concerns  have  applied  for  space, 
aggregating  5,876  square  metres.  The  list  of  intending  ex- 
hibitors includes  not  only  all  the  old  established  makers,  the 
details  of  whose  vehicles  arc   now   fairly  well-known,   byt 


quite  a  number  of  new  constructors,  with  novel  designs  of 
motors,  transmission  gear  and  carriage  builders'  work. 

Concurrently  with  the  Paris  show,  that  of  the  Automobile 
Club  of  Great  Britain,  at  Richmond,  eleven  or  twelve  miles 
out  of  London,  will  be  running.  The  organizing  committee 
are  sparing  no  efforts  to  make  this  exposition  a  success.  In 
addition  to  the  show  proper,  a  series  of  motor  vehicle  compe- 
titions is  being  organized. 

The  next  show  on  the  list  is  that  which  is  being  promoted 
by  the  proprietors  of  the  Motor  Cor  Journal,  and  which  is 
to  be  held  at  the  Agricultural  Hall,  Islington,  London — a 
place  familiar  to  many  Americans  as  the  locale  of  the  Stanley 
cycle  show — ^fiom  July  3  to  15.  The  latter,  although  started  by 
a  private  organizer,  appears  likely  to  be  a  very  successful  one, 
as  the  Agricultural  Hall  has  the  advantage  of  being  very  con- 
veniently situated  for  visitors  to  London,  and  already  it  is 
announced  that  the  major  portion  of  the  available  space  has 
been  taken  up.  A  feature  of  this  exhibition  is  that  no  less  than 
32,000  square  feet  of  the  ground  floor  is  being  prepared  as  a 
demonstrating  arena,  in  which,  irrespective  of  weather,  the 
vehicles  on  exhibition  can  be  actually  tried.  In  addition  a 
series  of  trials  and  tests  for  motor  vehicles  is  being  pre- 
pared to  be  carried  out  both  in  the  demonstrating  arena  in  the 
building  and  in  the  adjacent  public  thoroughfares. 

The  last  important  motor  vehicle  show  of  the  year  in  Eu- 
rope will  be  that  at  Berlin,  Germany,  extending  from  the 
3rd  to  the  28th  of  September  next.  This  exposition,  which 
is  practically  the  first  in  Germany,  where  the  motor  vehicle 
movement  has  made  comparatively  slow  progress  as  compared 
with  what  has  been  done  in  France  and  England,  is  being  or- 
ganized  by  the  Mid-European  Motor  Club,  of  Berlin.  It  is 
international  in  character,  and  if  current  reports  be  true,  sev- 
eral new  types  of  vehicles  will  be  exhibited  for  the  first  time. 

It  will  thus  be  seen  that  the  American  motor  student  who 
intends  visiting  Europe  this  summer,  will  find  much  to  in- 
terest him,  and  intending  visitors  would  do  well  to  make 
a  note  of  the  dates  of  the  shows  above  given,  as  they  will 
afford  an  invaluable  opportunity  of  seeing  what  has  been 
<{one  both  in  England  and  on  the  contin^n^. 
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Incrustation  of  Vehicle  Boilers. 


A  subject  which  builders  of  steam  carriages  have  said  little 
about  so  far  is  the  liability  of  small  tubular  boilers  to  crust 
and  clog  from  impurities  in  the  water  used.  The  owner  of  a 
steam  carriage  will  be  compelled  to  use  different  kinds  of 
water,  some  of  which  is  likely  to  be  strongly  alkaline,  leaving 
deposits  in  the  tubes,  and  frequently  clogging  them  entirely. 
What  means  the  builders  of  steam  vehicles  have  at  command 
to  remedy  this  defect  we  do  not  know,  but  we  should  be 
pleased  to  hear  from  them  in  regard  to  the  matter.  We  un- 
derstand that  the  Serpollet  Co.,  of  Pari.s,  have  had  no  little 
difficulty  from  thi.s  cause,  and  the  annoyance  and  expense 
from  incrustations  in  stationary  boilers  is  well  known. 

It  was  suggested  to  the  editor  recently  by  a  close  student 
of  motor  problems  that  in  high  pressure  boilers  making  steam 
so  rapidly  as  those  employed  by  Serpollet  and  our  own  build- 
.  ers,  the  impurities  of  the  water  would  be  held  in  suspension 
and  could  not  form  deposits  on  the  tubes. 

Will  some  one  throw  light  on  tbis  subject  ? 

The  Personal  Equation. 


without  craning  their  necks  and  without  **  hanging  on  for  dear 
life  "  to  prevent  being  dumped  into  the  road,  as  one  must  do 
in  this  cxcrutiating  dos-a-dos  fad. 


In  estimating  the  serviceability  or  probable  life  of  any  ma- 
chine, the  personal  equation  must  be  taken  into  account,  just 
as  it  is  in  estimating  the  wearing  qualities  of  apparel  and 
other  personal  effects.  Some  persons  are  more  careless  than 
others,  or  their  personal  habits  are  destructive  ot  everything 
they  wear  or  use.  Hatters,  clothiers,  watchmakers  and  other 
tradesmen  long  ago  discovered  this,  and  so  will  manufacturers 
of  motor  vehicles.  A  motor  carriage  will  give  one  man  good 
service  for  several  years,  while  another  might  knock  it  to 
pieces  in  a  month  or  two. 

In  all  estimates  or  guarantees  of  the  term  of  life  of  machines 
sold  to  the  general  public,  this  personal  equation  must  be 
taken  into  account. 


Dos-a-Dos. 


Manufacturers  of  motor  carriages  are  paying  a  good  deal  of 
attention  to  the  dos-a-dos  style  of  rig,  a  French  importation, 
which  is  well  enough  suited  for  horse  vehicles  in  foreign  lands 
when  footmen  or  lackeys  are  to  be  distinguished  from  their 
betters,  or  for  ari<;tocratic  Americans  who  ape  foreign  cus- 
toms, but  is  not  at  all  adapted  to  the  wants  of  the  average 
American  purchaser.  A  little  experience  will  demonstrate 
that  the  sensations  of  riding  backwards  in  a  motor  carriage 
are  most  uncomfortable.  The  plea  sometimes  advanced  by 
makers  of  gasolene  carriages  that  the  proper  disposition  of  the 
motor  and  machinery  in  the  vehicle  body  renders  this  arrange- 
ment necessary,  will  not  hold.  The  body  must  be  lengthened, 
then,  to  provide  for  two  comfortable  seats,  accommodating  four 
persons  and  both  facing  forward,  so  that  all  the  occupants 
may  see  before  them  and  converse  together  at  their  ease, 


Artillery  Wheels. 


We  print  in  another  part  of  this  issue  a  communication  from 
a  leading  firm  of  carriage  builders  suggesting  that  the  col- 
umns of  TheHorsisless  Age  be  opened  to  the  discussion  of  the 
suitability  of  artillery  wheels  for  motor  vehicles.  The  col- 
umns of  the  Agk  are,  and  always  have  been .  open  for  the  dis- 
cussion of  everj'  question  that  has  an  important  bearing  on  the 
new  industry  it  represents.  The  subject  of  motor  vehicle 
wheels,  however,  is  one  of  unusual  importance,  and  we  thank 
our  correspondent  for  introducing  it,  and  extend  the  widest 
invitation  to  all  workers  in  this  field  to  contribute  to  the  dis  _ 
cussion  which  we  hope  will  follow.  A  free  interchange  of 
opinion  will  benefit  all. 

A  $200,000,000  Enterprise. 

The  plans  of  the  big  syndicate  which  has  bought  up  the 
motor  carriage  department  of  the  Pope  Manufacturing  Co.,  ab- 
sorbed the  street  railway  system  of  Chicago  and  organized 
a  number  of  companies,  capitalized  at  from  $3,000,000  to  $25,- 
000,000,  are  beginning  to  take  more  definite  shape. 

The  intention  of  the  organizers  of  the  enterprise  is  to  es- 
tablish a  factory  in  Chicago,  where  all  the  vehicles  needed  in 
that  center  will  be  manufactured,  and  to  keep  the  Columbia 
Automobile  Co.,  at  Hartford,  busy  supplying  the  demand  in 
the  eastern  section  of  the  country.  Extensive  additions  will 
be  made  to  the  Columbia  motor  carriage  factory,  including 
a  plant  for  the  manufacture  of  storage  batteries,  the  Co- 
lumbia Co.  having  obtained  from  the  Electric  Storage  Bat- 
tery Co.  an  exclusive  license  to  use  their  patents. 

With  manufacturing  plants  in  Hartford.  Chicago,  and  other 
centers  the  vehicles  will  be  distributed  to  the  various  sub- 
companies  holding  exclusive  licenses  from  the  parent  com- 
pany. These  sub-companies,  so  far  formed,  are  the  New  Eng- 
land Electric  Vehicle  &  Transportation  Co.,  capital  $25,000,- 
000;  the  New  York  Electric  Vehicle  &  Transportation  Co.. 
capital,  $25,000,000;  the  Pennsylvania  Electric  Vehicle  Co., 
capital,  $6,000,000.  and  the  Illinois  I^loctric  Vehicle  &  Trans- 
portation Co..  capital  $25,000,000.  Other  operating  companies 
will  be  organized,  bringing  the  total  capitalization  of  the  par- 
ent of  this  gigantic  enterprise,  the  .Xnierican  Automobile  Co.. 
of  New  Jersey,  up  io  $200,000,000. 

It  is  stated  that  i.ooo  public  cabs  and  carriages  will  be  put 
into  service  in  the  streets  of  Chicago  as  soon  as  possible. 

Waltham  Co.  Secures  the  De  Dion 
Rights. 


The  Waltham  Manufacturing  Co.,  Waltham,  Mass.,  who 
exhibited  the  i.ooo  pound  thousand  dollar  electric  runabout 
at  the  la.«it  New  York  Cycle  Show,  have  secured  control  of 
the  De  Dion  gasolene  motor  for  the  United  Stales,  and  will 
place  on  the  market  a  line  of  tricycles,  tandems  and  light 
carriages  propelled  by  this  well-known  motor. 
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New  York  Electrical  Exhibition. 

The  New  York  Electrical  Exhibition  opeoed  at  8  o'clock, 
May  8,  with  three  vehicle  exhibits  in  place — tbe  Columbia  Auto- 
mobile Co.,  the  Riker  Electric  Motor  Co.  and  the  Indiana 
Bicycle  Co.  The  exhibits  of  Ihe  Woods  Motor  Vehicle  Co* 
and  the  American  Electric  Vehicle  Co.  had  not  arrived. 

The  Riker  Co.  bad  three  vehicles  in  place— a  surrey,  a  vic- 
toria, which  had  made  8,ooo  miles,  and  a  new  brougham  of 
most  substantial  construction  and  superb  finish,  which  isdes. 
lined  lor  a  Paris  customer.     Several  pthcr  vehicles,  fncludi^ng 


a  phaeton » theatre  'bus  and  emergency  wagon,  will  be  added 
to  the  exhibit  from  time  to  time. 

The  Columbia  Automobile  Co. .  smccessors  of  the  motor 
carriage  department  of  the  Pope  Manufacturing  Co  ,  had  six 
exhibits  iti  place — an  emergency  wagon,  a  ladies'  shopping 
victoria,  a  "quad*'  runabout,  dos-a-dos,  delivery  wagon  and 
a  trap      They  expect  to  have  three  more  styles  on  view  soi>n. 

The  exhibit  of  the  Indiana  Co,  comprised  four  runabouts,  a 
Stanhope  and  a  buggy*  A  delivery  wagon  will  complete  their 
exhibit. 

The  American  Electric  Vehicle  Co.  will  also  show  a  delivery 


Ko^  t,  Maj  io«  iI<)q. 
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wagoQ,     We  iilastrate  a  number  of  styles  of  vehicles  made  by 
this  company. 

This  company  has  on  exhibition  a  runabout  buggy,  fitted 
with  a  multipolar  motor  of  their  own  design  and  manufac- 
ture, of  1, 600  watt  capacity,  rated  at  half  saturation  and  capa- 
ble of  delivering  double  this  power  for  a  period  of  time  with- 
«mt  overheating.  The  battery  equipment  consists  of  forty- twj 
8o*ampcrc  hour  accumulators,  also  of  their  own  design  and 
manufacture,  rated  at  a  five  hour  discharge  rate.  They  promise 
a  detailed  description  of  these  accumulators  in  the  near  future. 
The  scries  parallel  control  gives  five  gradations  up  to  a  maxi- 
mum of  fifteen  miles  an  hour.  The  wheels  are  fitted  with 
IH  inch  salient  rubber  tires  and  ball  bearing  axles.  The  rear 
wheels  are  26  and  the  front  34  inches  in  diameter.  The  mo- 
tor has  a  hollow  armature  shaft,  through  which  passes  thi 
driving  shaft,  on  either  end  of  which  is  a  steel  pinion,  mesh- 
ing into  a  large  feed  gear,  attached  to  the  hub  of  the  rear 
wheel  of  the  vehicle.  In  this  driving  shaft  is  a  differential 
gear  automatically  adjusting  the  different  speeds  of  the  rear 
wheels  in  turning  corners.  On  the  dashboard  is  a  combi- 
nation volt  ammeter  with  a  double  scale  which  indicates  the 
mileage  capacity  yet  remaining  in  the  batteries  at  any  time. 
The  charging  apparatus  is  automatic  and  the  vehicle,  while 
Simple  in  construction,  is  provided  with  conveniences  and  ap- 
pliances which  should  make  it  practical  in  the  hands  oE  the 

ordinary  purchaser, 

■  ■  ^  *  * -^ 

Cannot  Prohibit  Tiiem. 


The  suit  against  J.  B.  West,  which  was  reported  in  oui 
last  issue,  has  brought  the  subject  of  motor  vehicles  promi- 
nently before  the  authorities  of  Rochester,  N,  Y.  A  number 
of  citizens  waited  upon  the  Executive  Board  or  called  at 
Police  Headquarters  to  protest  against  the  use  of  motor  car- 
nages, particularly  those  propelled  by  steam,  unless  the 
owner  shall  furnish  the  city  with  a  bond  to  indemnify  it  for 
any  possible  actions  for  damages  which  may  be  brought  to 
recover  for  injuries  caused  by  the  operation  of  the  motor 
.  carriage. 

After  giving  tlie  matter  some  consideration  the  Board  con- 
cluded that  it  could  not  interfere  with  the  rational  use  of  mo- 
tor vehicles,  "especially  those  driven  by  electricity."  The 
emission  of  smoke  or  steam  and  the  dropping  of  hot  coals 
they  thought  objectionable. 

Krieger  Cab  Rights   Bought  by  the 
Aytotruck  Co. 


The  Kricgcr  cab,  which  was  brought  to  New  York  re- 
cently by  the  English  syndicate,  holding  the  rights  from  the 
French  company,  struck  the  fancy  of  the  magnates  of  the 
New  York  Autotruck  Co.,  who  quickly  gathered  in  the  rights 
to  manufacture  them  in  the  United  States.  It  is  said  to  be  the 
intention  of  the  Autotruck  Co.  to  put  these  cabs  in  service 
in  New  York  under  the  cheap  fare  bill  just  signed  by  Gov- 
ernor Roosevelt,  and  under  which  they  have  obtained  a 
frmnchise  to  operate  the  cabs  on  Fifth  Avenue. 

The  Shepard  Delivery  Wagon  Pre- 
pared for  Hill -climbing* 

Robert  Barwisc,  the  representative  of  the  Indiana  Bicycle 
Co.,  who  is  supervising  the  operation  of  the  Shepard  Co.'s 


new  delivery  wagon,  at  Providence,  R,  I.,  has  found  it  necei- 
sary  to  make  some  changes  in  the  gear,  which  was  too  high 
for  the  steep  grades,  and  in  the  speed  of  the  motor,  which  was 
reduced  to  increase  the  braking  power.  The  original  speed 
was  twelve  miles  an  hour,  the  present  speed  is  ten.  Two 
more  wagons  will  be  sent  on  soon,  the  wheels  of  which  will 
be  equipped  with  auxiliary  brakes  the  better  to  negotiate  the 
steep  hills  on  the  eastern  side  of  the  city. 


Duty  on  Motor  Vehicles. 

In  answer  to  an  inquiry  made  by  the  French  Government 
as  to  the  duty  on  motor  vehicles  or  parts  thereof  imported 
into  the  United  State,  the  Treasury  Department  has  replied 
that  such  vehicles  will  be  subject  to  duty  on  importation  at  the 
rate  of  45  per  cent  ad  valorem,  as  articles  or  wares  composed 
wholly  or  in  part  of  metal,  under  paragraph  193  of  the  Act 
of  July  24.  1897. 


Acetylene  as  a   Power   Generator, 

The  recent  annual  meeting  of  the  German  Society  of  Gas 
and  Water  Experts  in  Nuremberg,  was  made  the  occasion  for 
an  exhibition  of  acetylene  and  its  applications. 

In  reference  to  the  application  of  this  interesting  product  ta 
the  gas  engine  as  a  power  generator.  Dingier' s  Paiytech- 
rthihei Journal  has  the  following  comments  that  will  be  read 
with  interest  by  American  engineers,  to  most  of  whom  such 
application  will  doubtless  be  new: 

The  principal  difhculty  hitherto  encountered  in  applying 
acetylene  as  a  motive  power  lay  in  obtaining  a  non-luminous 
flame — the  evidence  of  complete  combustion — without  danger. 
This  difliculty,  our  authority  declares,  is  now  overcome  by  the 
devices  constructed  by  one  of  the  Berlin  acetylene  companies. 

It  is  stated,  in  the  same  connection,  that  acetylene  is  now 
applied  in  power  generators  (gas  engines)  in  the  same  man- 
ner as  ordinary  coal  gas  and  water  gas.  In  order  to  obtain 
the  full  output  of  the  energy  of  the  gas  it  must  be  mixed  with 
air  in  the  right  proportion  to  produce  perfect  combustion, 
which  is  indicated  by  a  non-luminous  flame.  The  power  de- 
veloped by  the  explosion  of  acetylene  completely  burned  in 
the  cylinder  is  said  to  be  much  greater  than  that  obtainable 
with  water  gsLS,— Journal  aj  Franklin  Instiiutt. 


Proposed  flotor  Tricycle  Race  from 
Boston  to  New  York. 


Editor  HoBSELKss  Age: 

In  regard  to  Mr,  Skinner's  challenge  I  wish  to  say  that  I 
am  perfectly  willing  to  race  the  gentleman  from  Boston  to 
New  York,  as  first  proposed.  I  understood  that  Mr.  Skinner 
was  in  town  a  week  ago  and  had  hoped  that  he  would  com- 
municate with  me  regarding  arrangements.  Business  en- 
gagements will  not  allow  me  to  leave  the  city  at  present*  but 
I  would  be  pleased  to  have  the  date  of  the  race  set  some  time 
in  the  latter  part  of  June.  I  am  very  anxious  to  have  the  two 
machines  judged  in  regard  to  other  points  besides  speed; 
manageability,  simplicity,  noiselessness,  appearance^  etc.  Per- 
haps the  editor  of  The  Horseless  Age  could  arrange  a  com- 
petition of  this  kind  for  us.  Of  course,  this  has  nothing  what- 
ever to  do  with  the  speed  contest.  A,  Fischer. 
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LpNDON  NOTES. 

It  is  reported  irom  Papenburg,  Germany,  that  large  new 
motor  vehicle  works  are  about  to  be  established  in  that  town. 

The  Dresden  Gasmotorenfabrik  Gasellschaft  (late  Moriu 
Hille),  of  Dresden,  Germany,  makers  of  the  Hille  motor  tri- 
cycles, reports  a  profit  for  1898  of  $37.oi5.  out  of  which  a 
dividend  of  8  per  cent,  is  being  declared,  as  compared  with 
only  4  per  cent,  in  1897. 

La  Societe  des  Automobiles  CancUo-Durkopp,  is  tht 
title  of  a  company  which  has  just  been  formed  at  Courbc- 
voie  (7  Villa  des  Bruyeres),  France,  with  a  capital  of  $200,000. 

It  is  reported  that  Liverpool,  like  London  and  New  York, 
will  soon  have  a  service  of  electric  cabs.  A  syndicate  is  being 
formed  with  that  object  and  according  to  reports,  the  system 
of  vehicle  to  be  adopted  is  not  that  of  the  London  Electrical 
Cab  Co.,  but  that  of  Carl  Oppermann,  of  Clerkenwell,  Lon- 
don. 

The  house  of  Wadsworth,  of  Westgate,  Halifax,  England, 
are  at  present  engaged  on  the  construction  of  a  steam  road- 
sweeping  machine. 

The  International  Motor  Car  Co.,  of  Kilburn,  London,  has 
just  introduced  an  attractive  new  design  of  Benz  gasolene 
carriage.  The  new  departure  is  in  the  body  of  the  vehicle  and 
not  in  the  mechanism,  which  is  now  on  a  settled  basis.  The 
carriage  has  accommodations  for  three  passengers,  but  in- 
stead of  one  rider  having  to  sit  with  his  back  to  the  direction 
of  running,  the  seats  are  arranged  char-a  banc  fashion,  the 
front  seat  being  reversed.  In  addition  to  permitting  the 
rider  to  face  the  direction  of  running,  the  new  arrangement 
g;ives  considerably  more  "leg  room,"  and  is  claimed  to  be 
easier  to  mount  and  dismount. 

In  the  Queen's  Bench  Division  of  the  British  Courts  on 
the  26th  ult.  was  heard  an  action  brought  by  Roots  &Venables, 
of  Westminster,  against  the  Daimler  Motor  Co.,  Ltd.,  of  Cov- 
entry. Both  concerns  are  builders  of  motor  vehicles  and  both 
took  part  in  the  motor  vehicle  trials  organized  by  the  Royal 
Agricultural  Society,  at  Birmingham,  last  summer,  from  Bas- 
sett's  Hole  for  a  distance  into  the  country  and  for  the  return 
journey.  In  this  competition  the  plaintiffs  had  a  motor  van 
and  the  defendants  a  wagonette,  and  when  a  mile  or  two  on 
the  road  had  been  traversed,  a  collision  occurred  between  the 
two  vehicles,  and  the  plaintiff's  van  was  a  good  deal  damaged. 

The  plaintiffs  sued  for  damages  in  consequence  of  the  injury 
done  to  their  van,  claiming  negligence  on  the  part  of  those 
who  managed  the  defendant's  wagonette. 

A  good  deal  of  evidence  was  given  on  both  sides,  the  jury 
in  the  end  giving  a  verdict  for  the  plaintiffs  to  the  amount  of 
$250. 

In  connection  with  the  motor  vehicle  exhibition  to  be  held 
at  Richmond  a  prize  of  twenty  guineas  is  being  offered  for  the 
best  device  by  which  the  burners  of  gasolene  motor  vehicles 
having  tube  ignition,  shall  be  automatically  extinguished  in 
the  event  of  a  vehicle  assuming,  from  an  accidental  cause,  such 
an  angle  with  the  road  that  there  would  be  danger  of  its  over- 
turning. Competitors  must  send  in  their  names  by  May  13 
to  the  secretary  of  the  Automobile  Club  Show,  4  Whitehall 
Court,  London,  S.  W. 

Steps  are  being  taken  to  form  a  Scottish  Motor  Car  Club, 
on  the  lines  of  the  Automobile  Club  of  Great  Britain.  In 
fact,  it  is  proposed  that  the  new  club  should  form  a  branch 
of  the  last  named.  A  meeting  of  chauffeurs  is  to  be  held  in 
filasgow  on  May  3  to  consider  the  question.  In  Birmingham, 
too,  a  branch  of  the  Motor  Car  Club  has  just  been  formed. 


Duryea  Mfg.  Co.'s  Light  Delivery 
Wagon. 


The  Duryea  Manufacturing  Co.,  Peoria,  111.,  are  preparini^ 
to  put  on  the  market  a  light  delivery  wagon,  weighing  only 
800  pounds,  and  using  the  same  machinery  and  arrangement 
of  parts  as  their  motor  trap,  the  only  changes  being  larger 
tires,  heavier  wheels  and  a  longer  covered  body.  The  main 
floor  of  this  body  will  be  the  regulation  height  from  the 
ground,  and  the  cushions,  with  folding  backs,  will  rest  on 
the  forward  end  of  the  floor.  Below  the  rear  end  of  the  floor 
and  following  the  general  outline  of  the  body,  is  a  large  re- 
ceptacle, closed  by  a  downwardly  opening  door  at  the  rear 
end,  in  which  parcels  may  be  placed. 

The  wagon  is  stylishly  and  artistically  designed,  with  curved 
roof,  oval  plate  glass  side  windows  and  large  side  panels 
Unless  otherwise  ordered,  the  rear  end  will  be  closed  with  a 
curtain  only,  for  it  is  so  convenient  to  handle  parcels  from 
the  front  end  that  little  use  is  made  of  the  rear  end  except  for 
heavier  packages  and  for  loading.  The  forward  portion  of 
the  floor  under  the  cushions  is  removable,  so  that  tlie  .machin- 
ery may  be  easily  reached  if  desired,  and  without  interfering 
with  the  load  in  the  wagon.  The  vehicle  is  close  to  the 
giound,  which  renders  getting  in  and  out  quick  and  easy, 
and  saves  much  time  and  exertion  in  the  course  of  a  day. 

A  single  lever  in  the  center  of  the  seat  steers,  changes 
speeds  and  stops  or  starts,  the  steering  being  done  by  a  hori- 
"zontal  motion,  and  the  other  operations  by  a  vertical,  while 
a  rotary  motion  throttles  the  motor.  A  safety  button  cen- 
trally located  on  the  handle  prevents  accidental  starting.  The 
position  of  this  button  indicates  by  sight  or  touch  the  various 
positions  of  the  motor  throttle.  For  example,  button  to  the 
right  is  starting  position;  button  forward  is  full  power,  and 
button  to  the  left  is  stopping  position  of  the  motor.  A  foot 
brake  lever  centrally  located  near  the  dash  operates  a  very 
powerful  hand  brake  in  the  large  sprocket  and  gives  perfect 
control  of  the  vehicle  at  all  times.  A  pointer  on  the  con- 
trolling lever  just  below  the  handle  indicates  the  direction, 
forward  meaning  forward  direction  and  backward  meaning  a 
reverse. 

A  triple  cylinder  motor,  with  4J^  x  41^  inch  cylinders,  works 
on  a  crank  shaft,  with  cranks  set  at  120°  from  each  other.  This 
gives  an  impulse  each  two-thirds  of  a  revolution,  which  is 
very  nearly  a  constant  application  of  power,  and  insures  a  very 
steady  running  motor  and  little  or  no  vibration  to  the  body 
of  the  vehicle.  Should  accident  affect  one  cylinder,  the  other 
two  will  do  larger  duty  and  permit  the  drive  to  be  continued.  A 
light  fly-wheel  sufiices  and  enables  the  weight  to  be  reduced 
below  the  weight  of  other  constructions.  The  speed  gear 
gives  a  slow  speed  forward  for  hill  climbing  and  heavy  roads, 
and  a  slow  speed  reverse,  while  in  ordinary  speeds  the  gear- 
ing is  entirely  inactive  and  serves  to  add  its  weight  to  that 
of  the  fly-wheel.  This  arrangement  is  claimed  to  add  to  the 
life  of  the  working  parts,  obviate  noise  and  odor,  and  de- 
crease the  liability  to  get  out  of  order. 

A  knurled  knob  at  the  base  of  the  controlling  lever  regu- 
lates the  fuel  supply.  When  the  vehicle  is  not  in  use  this 
should  be  closed,  although  no  harm  is  said  to  result  if  it  is 
not  done.  It  is  opened  wide  for  starting  and  is  then  adjusted 
to  any  desired  position,  causing  perfect  combustion  under  all 
normal  circumstances,  and  when  properly  adjusted  there  is 
said  to  be  no  more  odor  froni  the  motor  than  from  an  or- 
dinary  gasolene   stove.      In   starting,   or  just   as   the   motor 
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ceases  firing  in  stopping  an  impertcct  combusuoii  may  result 
and  some  odor  be  thrown  off,  but  thc^e  conditions  last  for  an 
mstant  only. 

When  great  power  is  required,  the  supply  valve  is  opened 
to  feed  a  shght  excess  of  fuel^  and  this  results  in  a  com- 
bustion not  quite  perfect  and  some  odor,  but  the  motor  is  so 
powerful  that  there  is  seldom  occasion  to  waste  fuel  in  this 
manner. 

The  use  of  triple  cylinders  not  only  insures  steady  running, 
but  divides  the  power  into  thrte  parts  uf  small  size,  svhicli 
lessens  noise  of  the  exhaust.  Careful  attention  has  been  given 
to  the  other  moving  parts,  so  thai  there  is  practically  no 
clack  and  clatter  around  the  vehicle,  and  by  actual  test  it 
cannot  be  heard  more  than  one-half  as  far  up  the  street  as 
can  the  ordinary  horse  vehicle  drawn  at  the  same  rate. 

The  supply  valves  admitting  the  charges  to  the  cylinders 
are  automatic.  The  exhaust  valves  are  operated  by  a  single 
cam  shaft,  which  also  operates  the  sparkers.  Crank  shafts 
crank  pin  and  wrist  pin  bearings  are  all  very  large. 

An  automatic  valve  on  the  mixmg  device  helps  to  control 
the  supply  of  fuel,  but  its  imperfect  action  does  not  affect  the 
result.  No  pumps  are  used.  All  parts  of  the  macliineiry  arc 
in  phiin  sight  and  may  be  reached  from  the  top  of  the  vehicle 
when  the  seats  are  removed. 

To  start  the  motor  a  light  nickel  plated  crank  is  fixed  to 
the  end  of  the  motor  shaft  by  inserting  it  through  a  small 
opeuing.in  the  side  of  the  vehicle  and  a  couple  ot  turns  given. 
A  ratchet  provided  detaches  the  crank,  and  it  may  be  placed 
in  the  wagon  until  further  needed.  It  is  so  easy  to  start  the 
motor  that  in  most  cases  it  is  slopped  whenever  the  wagon 
stops  for  any  length  of  time,  to  save  the  wear  of  the  motor 
and  the  waste  of  fucL 

Water  for  'cooling  purposes  circulates  through  the  water 
jacket  by  gravitj'  and  requires  no  attention.  The  fuel  lank 
holds  a  supply  for  150  miles  or  more  on  good  roads.  Both 
tanks  are  made  from  one  piece  body  with  ends  riveled, 
llanged  and  soldered  in  place  and  are  practically  unleakable. 
The  only  opening  through  which  fuel  passes  from  the  fuel 
tank  can  be  closed  by  the  knob  controlling  tlie  supply,  and  i; 
this  is  done  there  is  no  possibility  of  leakage,  but  an  auto- 
matic closure  is  supplied,  which  insures  safety  even  if  this 
valve  is  not  closed. 

Ball  and  anti-friction  bearings  arc  employed  on  all  j  mnia  ^ 
with  the  exception  of  the  motor  parts,  which  are  self-oiling. 

Pneumatic  tirt&  of  special  construction  and  kepi  pumpid 
up  hard,  are  pitierred,  L)ii  the  Ire  ad  they  are  half  au  inch 
thick,  and  are  consequently  almost  unpuncinrable. 

The  rails,  top  standards  and  other  minor  parts  are  finished 
in  nickel,  and  aluminum  caps  protect  the  driving  wheel  hubb. 
The  vehicle  can  be  washed  with  a  hose  like  any  horse  vehicle 
w*ithout  damage  to  any  part* 


The  Criterlym  for  notocycles. 


The  Duryea  Maoufacturing  Co.,  Peoria,  111,,  have  steadily 
pushed  ahead  until  Ihey  are  able  to  make  motors  faster  tban 
vt hides,  and  so  have  a  few  motors  for  sale,  1  hese  motors  are 
the  design  of  Chas.  H,  Duryea,  the  originator  of  ihe  Duryea 
vehicles  and  embody  the  results  of  a  good  many  years  uf  ex- 
perimental work  in  this  line.  Although  weighing  only  thirty- 
tnree  pounds  per  H.  K,  they  have  large  bearings  and  have 
stood  some  ruugli  Service.  The  motor  is  the  soul  of  the  ve- 
hicle, and  the  multi-cylinder  motor  is  believed  by  many  en- 
gineers to  be  ihc  future  form  lor  vehicle  use.  We  are  prom* 
ised  photographs  of  both  the  horizontal  and  vertical  forms 
soon. 


The  Criterium  for  motocycles.  organized  by  Le  Veh,  was 
nm  offin  April,  between  Etampes  and  Chartres,  a  distance  of 
about  sixty  miles.  Inasmuch  as  the  maximum  weight  allow- 
ed was  about  225  pounds  no  Bollce  voiturettcs  started.  Sev- 
eral Werner  motor  bicycles  undertook  to  cover  the  ground 
with  the  tricycles  but  failed.  The  tricycles,  mostly  De  Dion*s, 
had  one  and  three-fourth  HP.  motors  with  two  exceptions, 
which  were  fitted  with  double  motors,  although  the  apparent 
advantage  was  not  shown  at  the  finish.  One  rider  had  a 
three  H.P.  motor,  another  a  two  and  one-half  H.P.,  all  built 
on  much  the  same  lines  as  the  De  Dion. 

yeh  has  decided  to  organize  separate  contests  for  motor  bi- 
cycles and  voiturettcs. 


Notes  on  Repairs. 


FIXING   A  SPLIT  TUBE. 

In  Fig,  6  at  (e)  is  a  sample  of  split  tube  next  the  head  lug.  To 
repair  this  and  strengthen  the  joint,  a  sound  piece  six  inches 
long  was  then  cut  from  an  old  tube.  Not  being  able  to  find 
a  piece  just  exactly  of  the  right  size  we  took  a  piece  that  was 
I -16  inch  too  large,  and  turned  it  in  the  lathe  until  it  wa55  a 


A 
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fit  as  at  B,  Fig.  7.  A  good  welding  heat  being  taken  on  one 
end  of  each  piece  of  tube,  both  being  fluxed  well,  the  piece  of 
turned  pipe  was  thrust  through  the  shorter  piece  of  tube,  then 
pushed  through  the  swage,  and  into  the  end  of  the  tube,  A 
few  quick  blows  with  a  light  sledge  welded  the  tube,  and 
raised  a  ridge  half  an  inch  high  all  around  it.  The  ridge  thus 
upset  was  hammered  down  while  the  tube  was  in  the  swage 


To  Make  Tubing  for  Motor  Vehicles. 


The  Wilniot  &  Hobbs  Manufacturing  Co.,  Bridgepuri. 
Conn.,  are  building  additions  to  their  large  factory  and  ex 
pect  soon  to  double  their  force  of  600  hands,  owing  to  tho 
excessive  demand  for  their  newbrass-lined  safety  cycle  tubing. 
The  company  is  also  contemplating  supplying  motor- vehicle 
manufacturers  with  this  tubing,  which  is  prevented  from  rust-  • 
^t2g  by  a  thin  even  lining  of  brass. 
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MINOR   MENTION. 


A  motor  vehicle  service  is  talked  of  this  summer  between 
Port  Jervis  and  Milford,  N.  Y. 

The  Washington  Automobile  Co.  expects  to  have  several 
electric  carriages  on  the  streets  this  week. 

The  General  Electric  Automobile  Co.  has  purchased  the 
old  Inquirer  paper  mill  at  Manayunk,  Pa.,  for  an  electric  ve- 
hicle factory. 

The  National  Motor  Co.,  capital  $50,000,  has  been  author- 
ized to  operate  motor  carriages  in  the  parks  of  Buffalo,  N.  Y. 
The  directors  are  John  Laughlin,  Michael  H.  Purcell,  James 
Delahmet,  Henry  J.  Skinner  and  Henry  Hoffeld. 

Papers  have  just  been  filed  with  the  Secretary  of  State  of 
Maryland,  incorporating  the  Crouch  Automobile  Manufac- 
turing &  Transportation  Co.,  of  Baltimore,  with  a  capital  of 
$250,000.  The  Crouch  steam  carriage  was  described  in  our 
issue  of  April  5. 

The  item  in  our  last  issue  to  the  effect  that  the  New  Eng- 
land Motor  Carriage  Co.  had  moved  into  the  Fifield  factory  at 
Lowell,  Mass.,  was  erroneous.  The  New  England  Co.  has 
fitted  up  a  factory  at  Waltham,  Mass.,  and  will  have  vehicles 
on  the  market  in  June. 

The  American  Electric  Manufacturing  &  Power  Co.  has 
been  incorporated  at  Dover,  Del.,  with  $1,000,000  capital,  to 
make  motor  vehicles  of  all  kinds.  The  incorporators  are 
Henry  E.  Cain,  William  M.  Baldwin  and  Howard  L.  Menden- 
hall,  all  of  Philadelphia. 

The  St.  Louis  Motor  Carriage  Co.,  St  Louis,  Mo.,  has 
been  incorporated  with  a  capital  of  $30,000  to  manufacture 
gasolene  motor  vehicles.  The  incorporators  are  Joseph 
French,  John  L.  French,  G.  P.  Dorris,  Callie  French,  H.  E. 
French  and  Jesse  French,  Jr. 

The  Illinois  Electric  Vehicle  &  Transportation  Co.,  Chi- 
cago, 111.,  has  secured  the  plant  of  the  Siemens-Halske  Elec- 
tric Co.,  of  America,  at  Cicero,  111.,  formerly  the  Grant  Loco- 
motive Works,  and  will  immediately  make  the  few  changes 
necessary  to  manufacture  all  kinds  of  electric  vehicles. 

On  May  2  the  Coluftibia  Electric  Vehicle  Co.  was  incor- 
porated in  New  Jersey,  to  manufacture  and  operate  motor 
vehicles  driven  by  electricity  or  other  power.  The  incorpor- 
ators are  Charles  A.  Wendell,  Andrew  H.  Scobel,  Anthony 
N.  Jeshera,  Sherman  M.  Granger,  Francis  R.  Foraker,  Wal- 
ter T.  Dryfoos  and  Roland  B.  Harvey,  of  New  York,  and  W. 
B.  Greely,  of  New  Rochelle. 

Ten  thousand  shares  of  the  preferred  stock  of  the  Interna- 
tional Automobile  &  Vehicle  Tire  Co..  of  New  York,  are 
offered  for  public  subscription  by  Brown.  Bruns  &  Co.,  of  New 
York,  and  John  W.  Belches  &  Co..  of  Boston.  Seventy-five 
per  cent  of  common  stock  is  given  as  a  bonus  with  the  pre- 
ferred. The  company  has  $1,500,000  7  per  cent  non-accumu- 
lative preferred  and  the  'same  amount  of  common  stock. 

The  Chicago  Electric  Vehicle  Co.,  said  to  be  independent 
of  the  Chicago  Electric  Vehicle  &  Transportation  Co.,  was 
incorporated  in  New  Jersey  last  Friday,  with  a  capital  stock 
of  $1,000,000.  The  charter  gives  the  company  the  right  to 
manufacture,  operate  and  deal  in  electric  conveyances  of 
every  kind.  The  incorporators  are  Orson  D.  Fox,  Smith  C. 
Sbedrick,  John  Trier,  Gustav  Lukas,  M.  M.  Chesroun  and 
J.  W.  Creekmurall  of  Chicago  and  David  Harvey,  Jr.,  of  As- 
bury  Park,  N.  J. 


Warren  F.  Lewis,  a  carriage  manufacturer*  of  Planttville. 
Conn.,  contemplates  the  manufacture  of  motor  carriages. 

The  Electric  Vehicle  Co.  proposes  to  increase  its  cmpital 
stock  from  $10,000,000  to  $12,000,000  in  common  stock  of  a  par 
value  of  $100. 

Mayor  Ashbridge,  of  Philadelphia,  has  asked  the  Council 
to  note  the  increase  of  the  motor  vehicles  on  the  streets,  and 
advises  that  they  be  taxed  like  other  vehicles. 

John  M.  Walshe,  manager  of  the  Electric  Specialty  Co., 
117  North  Warren  street,  Syracuse,  N.  Y.,  has  invented  a 
storage  battery  and  made  arrangements  with  the  Cortland 
Wagon  Co.,  Cortland,  N.  Y.,  to  make  electric  vehicles  for 
him.    It  is  said  the  vehicles  will  weigh  only  about  500  potmda. 

The  Indianapolis  Transfer  Co.  has  been  organized  with  a 
capital  stock  of  $15,000  to  introduce  motor  vehicles  in  the 
Indiana  capital  for  the  transfer  of  both  freight  and  passengers. 
The  company  has  bought  the  premises  at  215  North  Delaware 
street,.  John  E.  Morand,  W.  E.  Stevenson  and  W.  F.  Church- 
man, of  Indianapolis,  and  W.  H.  Worth,  of  Cincinnati,  O., 
are  the  interested  parties,  Mr.  Morand  being  president  and 
manager.    It  is  said  electricity  will  be  used. 

The  officers  of  the  International  Automobile  &  Vehicle 
Tire  Co.,  which  has  bought  out  the  plants  of  L.  C.  Chase  & 
Co.,  Chelsea,  Mass.,  and  the  Newton  Rubber  Works  Co., 
Newton  Upper  Falls,  Mass.,  and  the  patents  of  the  American 
Tire  Co.,  are  Edward  E.  McCall,  president;  Richard  Croker, 
Jr.,  vice  president  and  manager,  and  A.  H.  Alden,  of  the 
New  York  Commercial  Co.,  importers  of  crude  rubber, 
treasurer.  After  the  12th  of  May  the  offices  will  be  in  the 
New  York  Life  Building.  It  is  said  that  Richard  Croker, 
now  abroad,  will  float  a  sub-company  in  England. 


QUESTIONS  AND   ANSWERS. 


At  the  request  of  many  of  our  readers  we  have  decided  to  open  a 
department  of  questions  and  answers.  We  will  endeavor  to  answer 
any  detail  question  in  praotical  eng^ineerincr  pertaining:  to  motor 
vehicles. 


Artillery  Wheels. 


Newark,  N.  J.,  May  6,  1899. 
Editor  Horseless  Age: 

We  are  in  receipt  of  a  communication  from  one  of  the  lead- 
ing builders  of  motor  vehicles  in  London,  requesting  us  to 
favor  them  with  our  views  for  and  against  the  use  of  artillery 
wheels  in  their  line  of  business.  If  you  will  open  your  columns 
to  a  full  discussion,  we  should  be  greatly  pleased  to  hear  wliat 
some  of  your  practical  subscribers  have  to  say  on  the  subject. 
Yours  very  truly,        J.  M.  Quinbv  ft  Co. 


Answer  to  O.  O,  Bu/l  &*  Co.,  Chris tiam'a,  Norway, 

The  snow  in  Norway,  we  presume,  is  dry  and  hard  daring 
the  entire  winter,  and  would  afford  a  good  surface  for  motor 
vehicles.  There  might  be  a  few  days  in  the  spring  when  the 
snow  was  passing  off  and  the  tires  cut  through  to  the  frozen 
surface  of  the  road,  when  some  additional  de-/ice,  like  rope  ora 
spiked  attachment,  would  be  needed,  but  these  devices,  what- 
ever may  be  decided  upon,  will  soon  be  in  the  market  at  rea- 
sonable cost,  so  that  the  motor  vehicle  would  appear  to  be 
practicable  the  year  round  in  Norway. — Ed. 
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OUR  FOREIGN  EXCHANGES. 


New  Petroleum  riotor  for  Trlcyles. 

In  consequence  of  the  increasiug  popularity  of  motor  tri- 
cycles in  France*  quite  a  number  of  firms  in  that  country  have 
laid  themselves  out  to  meet  the  demand  for  the  same.  Many 
of  these  firms  are  employing  the  weU*known  De  Dion  motor, 
but  during  the  past  few  months  tieveral  small  motors  of  the 
same  type,  but  which  are  claimed  to  possess  certain  advan- 
tages over  their  older  prototype,  have  been  put  on  the  mar* 
ket.  Among  these  is  the  Societe  des  Moteurs  *'  Cosmos,"  of 
67  Rue  de  Proven ge.  Paris,  whose  motor — the  *'Cosmos"^we 
are  now  able  to  illustrate  in  Fig.  i  and  Fig.  2,  and  describe. 
The  motor,  which  is  of  the  single-cylinder  vertical  type,  is 
built  up  of  three  main  parts,  each  entirely  distinct  from  the 
other— B,  the  valve  and  explosion  chambers;  F,  the  cylinder 
proper;  and  H,  the  oil-containing  dust-proof  casing,  in  which 
work  the  piston  rod  D  and  crank  disc  L.  The  cylinder  F  is 
a  casting  of  special  homogeneous  iron,  the  outside  and  inside 
being  both  machined  to  remove  any  inequalities,  the  outside 
being  provided  with  a  series  of  ribs  running  lengthwise  with 
the  cylinder,  forming,  as  it  were,  a  very  wide  spur  wheel. 
The  ribs  or  ridges  of  the  cylinder  barrel  are  entirely  enclosed, 
eitcept  for  a  short  space  at  the  top  and  bottom,  by  a  beat  ab- 
sorbing polished  copper  jacket,  G.  The  makers  claim  that  the 
openings  to  the  space  between  the  ribs  thus  formed  at  the  top 
aud  bottom  of  the  exterior  of  the  cylinder  assist  materially  in 
inducing  a  current  of  air  to  circulate  round  the  cylinder,  and 
so  keep  the  latter  cool. 

Referring  now  to  the  sectional  view,  Fig.  2,  it  will  be  seen 
that  the  piston  is  of  special  construction.  The  piston  rod  D  is 
pivoted  to  the  piston  P.  The  latter  is  prcjvided  with  a  special 
cap  or  cover  01  nickel^  held  in  place  by  the  piece  C  and  the 
large  bolt  shown.  The  advantage  claimed  for  the  use  of  this 
cap  IS  that  it  forms  a  hermetic  joint,  presenting  any  escape  of 
the  gases  at  the  side  of  the  piston,  the  force  of  the  explosion 
acting  on  the  concave  end  of  the  cover,  and  forcing  its  sides 
against  the  walls  of  the  cylinder.     The  piston  rod  D  is  con 
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nect«d  at  M  to  the  disc  L  on  the  motor  shaft  K.  The  admis- 
sioQ  valve  is  worked  automatically,  while  the  sptndle  of  the 
exhaust  valv«  A  is  actuated  by  a  cam  mounted  on  a  short 
shaft  driven  by  spur  wheels  I  T  off  the  motor  shaft,  the  two 
spur  wheels  being  contained  within  the  casing  H*  The  latter 
is  provided  with  a  removable  cover,  N,  in  order  to  render  the 
working  parts  of  the  motor  readily  accessible.  The  ignition  is 
effected  by  means  of  an  electric  sparking  arrangement,  which 
may  be  advanced  or  retarded  as  desired.  The  "Cosmos*' 
motor,  which  normally  runs  at  a  speed  of  r.aoo  revolutions  per 
minute,  is  being  maae  in  two  sizes — i^  and  2*4  actual  H.P. 
The  makers  claim  that  their  motor  is  the  only  one  that  can 
seriously  compete  \^4th  the  well-known  De  Dion-Bouton 
motor,  and  that  for  its  weight  and  the  space  it  occupies  it  de- 
velops a  greater  power  than  any  other  engine  of  the  kind. 
The  1^  H.P.  motor  is  stated  to  weigh,  without  flywheel,  only 
55  lbs  ,  and  the  2!^  H.P.  only  61  >i  lbs.,  the  dimensions  being 
respectively  15  in.  by  sH  ^^'  by  10  in.,  and  16)^  in,  by  6  im  by 
II  in.  Another  point  claimed  for  the  motor  is  that  a4l  the 
parts  are  made  on  the  interchangeable  system,  and  each  being 
plainly  marked  with  a  letter  or  number,  it  is  a  simple  matter 
to  obtain  a  duplicate  part  in  case  of  accident,  etc. — Motor  Car 
fournai^ 

London  Street  Traffic, 


Says  an  English  contemporary: 

The  traffic  of  London  is  the  eighth  wonder  of  the  world. 
lt*s  management  is  the  iMnth.  But  iiow  is  it  managed?  By 
rigidly  prohibiting  tramways  where  the  trafHc  is  the  greatest. 
There  arc  no  tramways  in  the  center  of  London.  The  much 
and  unjustly  abused  corporation  has  had  more  sense  than  to 
tolerate  them.  But  the  omnibus  is  encouraged  Omnibuses  go 
where  they  please,  and  serve  the  public  well  A  tram- 
H-ay  across  the  London  Bridge,  which  is,  we  sup- 
pose, the  busiest  thoroughfare  extant,  would  stagnate  the 
human  vehicular  stream  at  once.  But  omnibuses  are 
incessantly  traversing  ilic  brodge.  They  cross  it  in  hun- 
dreds, and  probably  in  thousands,  daily;  and  the  horse-drawn 
omnibus  of  to-day  will  be  the  motor  omnibus  of  to-morrow. 
Few  will  question  that  who  witnessed  the  commencement  of 
the  Easter  tour  of  the  Automobile  Club  yesterday,  and  ob- 
served the  great  advance  made  by  the  horseless  carriage  in  a 
year.  The  sooner  the  change  is  eflfected  the  better,  since  the 
room  occupied  by  the  horses  will  then  be  saved. 


1 


p|te» 


S^A 


FtO.    2.      ELEVATION   OF    "COSxMOS"    MOTOJt, 


FIG,    I,       "cosmos"    motor 
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.  Users  of  motor  vehicles  are  invited  to  coDtribute  to  this  department 
for  the  good  of  the  industry. 


Comicalities  of  the   Horse. 


Peoria,  III.,  May  i,  1899. 
Editor  HoRSiSLBSs  Ace: 

It  seem.s  to  the  writer  that  the  stupidity  of  drivers  is  re- 
sposible  for  more  trouble  from  the  horse  than  the  horse's 
own  lack  of  sense.  A  horse  is  not  supposed  to  have  a  high 
degree  of  intelligence  and  should  not  be  condemned  for  not 
exhibiting  more  than  he  has. 

Some  horses  lack  sense,  of  course,  and  cannot  be  taught, 
but  most  of  them  are  reasonably  tractable,  and  lack  of  in- 
telligence reflects  upon  their  masters.  Most  horse  accidents, 
now  so  common,  would  not  occur  i!  reasonable  care  or  dili- 
gence were  exercised  by  the  drivers. 

One  of  the  cleanest  upsets  I  ever  saw  was  manipulated  by  a 
sleepy  junk  dealer,  driving  a  steady  old  rattle-bones  of  a  horse 
to  a  rickety  eld  wagon,  loaded  high  with  rubber  boots,  ola 
hose,  scrap  lead  pipe  and  a  small  calf,  with  legs  tied. 

The  horse  saw  the  motor  vehicle  coming  while  yet  some  dis- 
tance away  and  turned  down  a  cross  road,  quickening  his 
pace  into  a  trot.  This  acceleration  of  gait  awoke  the  driver, 
who  fijabbed  for  the  lines,  got  hold  of  one,  and  proceeded  to 
pull  the  horse  up.  The  result  of  course  was  an  upset,  unload- 
ing the  calf  with  the  junk  on  top  of  him  and  spilling  the  driver 
off  just  clear  of  the  overturned  wagon. 

The  harness  let  go  and  the  horse  ran  back  toward  the  mo- 
tor wagon  and  was  caught  by  a  bystander.  We  helped  set 
up  the  wagon  and  left  the  driver  to  load  up  his  junk  at  his 
leisure,  for  we  felt  that  he  was  the  whole  cause  of  the  trouble 
and  that  he  deserved  what  he  got.  But  we  did  feel  sorry  for 
the  calf. 

Another  incident  from  like  cause  occurred  with  a  small, 
nearly  blind,  boy,  driving  while  his  mother  sat  on  the  seat 
beside  him.  The  boy  did  not  see  the  motor  vehicle  approach- 
ing, and  his  mother  was  so  engaged  in  watching  it  that  she 
neglected  to  think  of  cither  horse  or  boy. 

The  horse  was  so  sleepy  and  sedate  that  the  motor  vehicle's 
pace  was  not  slackened  much,  and  Before  the  horse  had  time 
to  think  the  vehicle  was  upon  him.  A  sudden  bolt  sidewise 
across  the  gutter  dumped  the  wagon  over  and  the  passengers 
out. 

The  motor  vehicle  stopped  to  help  in  the  matter,  the  horse 
was  soon  caught  and  the  woman  and  boy,  more  interested  in 
the  motor  vehicle  than  in  their  own,  seemed  thankful  to  have 
an  opportunity  of  examining  one  of  the  horseless  rigs.  Little 
or  no  damage  being  done  and  nobody  being  hurt,  we  all 
went  our  ways  rejoicing. 

It  is  quite  evident  to  the  writer  that  a  horse  enjoys  a  joke 
occasionally.  Not  long  ago,  while  driving  out  in  the  suburbs, 
parallel  to  a  street  car  track,  we  were  speeding  along  at 
twenty  miles  an  hour  an4  jttst  keeping  in  advance  of  an  elec- 


tric car  whose  motorman,  conductor  and  passengers  were 
enjoying  the  race.  A  strong,  intelligent  horse,  hitched  to  an 
American  Express  Co.'s  wagon  was  met  and  passed,  bring- 
ing the  horse  between  our  path  and  the  street  car  track. 

Both  drive/  and  horse  were  watching  us,  and  the  horse  saw 
an  opportunity  to  have  a  little  joke  of  his  own.  He  there- 
fore gave  a  playful  little  jump  away  from  us,  as  if  he  were 
scared.  This  jump,  however,  brought  him  in  front  of  the 
rapidly  approaching  electric  car.  and  he  at  once  awoke  to  the 
fact  that  the  joke  might  prove  serious,  so  a  second  jump 
brought  him  so  far  back  our  way  that  had  we  not  been  going 
rapidly  he  would  have  collided  with  the  vehicle,  showing  very 
plainly  that  he  had  no  particular  fear  o!  us. 

The  incident  happened  so  quickly  that  the  driver  really  had 
no  hand  in  it,  and  it  was  quite  laughable  to  see  how  quickly 
the  horse  changed  his  mind.  It  is  a  very  common  experi- 
ence to  find  drivers  who  do  not  have  their  horses  under 
control  and  make  no  effort  to  guard  against  possible  danger 
until  the  damage  has  been  done. 

A  little  observation  will  show  dozens  of  drivers  every  day 
allowing  their  horses  to  go  as  they  please,  without  attention, 
and  with  lines  hanging  loosely,  and  it  is  a  wonder  that  more 
accidents  do  not  happen  from  such  carelessness.  Some  futile 
attempts  to  manage  the  horse  in  a  sudden  emergency  are 
really  laughable. 

While  skimming  slong  over  a  country  road  one  lovely  after- 
noon an  old  horse  and  phaeton,  with  a  gray  haired,  spectacled, 
motherly  woman  driving,  was  seen  coming  ahead  of  us.  The 
horse  threw  his  ears  forward  long  enough  to  take  a  glance 
at  us  when  some  distance  off.  and  then  went  to  sleep  again. 

The  old  lady  watched  us  with  wonder,  but  with  perfect  con- 
fidence in  her  security.  We  turned  out  far  enough  to  clear, 
and,  though  at  slackened  speed,  were  soon  upon  them.  Thi:? 
rapidity  of  movement  was  not  counted  on  by  the  horse,  so 
he  woke  up  once  more  and  proceeded  to  back  up  into  the 
phaeton. 

The  old  lady  lurched  forward  because  of  the  sudden  stop, 
extended  her  arms  in  a  vain  attempt  to  push  on  the  lines  and 
stared  at  us  over  her  spectacles  as  if  wondering  what  wa.s 
coming  next. 

The  old  horse,  with  feet  braced  and  back  humped  up,  the 
useless  lines  hanging  in  long  loops,  like  grape  vine  swings, 
and  the  helpless  position  of  the  old  lady  leaning  forward  as 
if  trying  to  push  the  horse  out  of  the  buggy,  made  a  picture 
too  comical  to  be  forgotten  soon.  It  was  sooner  done  than 
told,  however,  and  no  damage  resulted. 

While  it  is  not  so  recognized  by  horse  users,  the  fact  re- 
mains that  a  pair  of  lines  and  a  whip  are  very  inadequate  for 
controlling  a  powerful  animal. 

It  is  not  natural  for  one's  arms  to  be  everlastingly  held 
out  forward,  and  the  result  is  that  the  driver  is  generally  not 
prepared  for  emergencies.  Because  of  these  facts  the  writer 
believes  that  motor  vehicles  should  have  their  controlling 
lever  in  a  comfortable  position  for  one  hand  to  remain  con- 
tinually on  it,  and  that  this  lever  should  not  only  steer  tlie 
vehicle,  but  that  it  should  stop,  start  and  control  the  speeds 
as  well. 

This  arrangement  assures  that  no  time  is  lost  in  grabbing 
for  the  lines  or  whip  as  in  horse  driving,  and  it  is  well  known 
that  the  motor  vehicle  responds  instantly  to  brake  or  lever, 
while  a  horse  takes  his  own  time.  If  the  public  knew  the.^e 
facts,  they  would  realize  the  safety  of  the  motor  vehicle  and 
favor  it  instead  of  condemning,  as  they  often  do. 

Chas.  E.  Duryea. 
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Motor  Vehicle  Enj^ineering. 

CARE  AND  REPAIR  OF   ELECTRIC   VEHICLE   MOTORS. 

Apparatus  lor  electric  motor  vehicles,  and  for  charging 
plants  for  electric  vehicles,  like  all  other  machinery,  requires 
a  certain  amount  of  care  and  repair.  Some  of  the  first  forms 
of  electric  motors  for  motive  power  in  vehicles  gave  much 
trouble,  owing  to  the  heavy  gearing  and  complicated  mechan- 
isms employed  for  transmitting  the  power  to  the  wheels. 
Numerous  troubles  arose  from  the  heating  of  the  mechanical 
parts,  sparking,  motor  stopping  and  failing  to  start,  dynamos 
failing  to  generate,  noises  and  varying  speeds.  Some  motors 
which  operated  satisfactorily  on  smooth  surfaces  for  exhibi- 
tion purposes,  utterly  failed  when  the  vehicle  was  run  over  a 
rough  road  or  on  grades.  There  were  difficulties  experienced 
in  obtaining  new  parts  for  duplicates,  and  the  lack  of  experi- 
ence of  machinists  with  this  class  of  machinery  also  hindered 
the  electric  motor.  But  at  the  present  time  the  builders  of 
electric  motors  have  so  far  perfected  their  machines  that  the 
mechanism  is  not  only  more  effective,  but  much  easier  to 
operate  and  keep  in  order.  There  are  also  a  number  of  motor 
vehicle  engineering  and  repair  shops  in  the  principal  cities,  so 
that  it  is  easier  to  get  a  motor  repaired  and  adjusted  than 
formerly.  Sometimes  a  vehicle  is  run  into  one  of  these  shops 
on  the  complaint  that  the  motor  is  sparking,  rattling,  operat- 
ing with  jerks,  or  failing  to  drive  at  stated  speed,  and  an  ex- 
amination shows  that  the  whole  trouble  is  due  to  the  slipping 
of  a  set-screw,  or  the  shifting  of  some  part.  Take  the  matter 
of  sparking.  An  overloaded  motor  will  cause  sparking  at  the 
commutator,  as  also  will  a  tight  bearing  which  prevents  the 


Fig.  I  is  a  plan  for  adjusting  the  brushes.  I  usually  find 
the  neutral  points  by  drawing  a  line  from  a  to  b  and  then 
line  up  the  brushes  as  shown.  It  is  a  good  plan  to  examine 
the  set-screws  of  the  brush  stands  and  if  any  of  the  screws  arc 
broken  at  the  threads  as  at  c  Fig.  2,  they  should  be  removed 


shaft  from  turning  freely, 
also  producing  sparking. 


Armature  striking  the  pole  pieces 
The  brushes  may  not  be  at  neutral 


apd  replaced  by  new  ones.  I  find  that  the  threads  are  some- 
times stripped  from  these  set-screws  by  the  operator  of  the 
carriage  trying  to  make  an  adjustment,  and  as  he  is  seldom 
a  mechanic,  he  destroys  the  screw. 

LOW   BAR. 

An  inspection  should  be  made  for  low  bars,  high  bars  and 
rough  bars.  A  section  of  the  commutator  is  given  in  Fig.  3, 
in  which  d  shows  the  usual  type  of  rough  bar.  The  roughness 
is  usually  removed  with  a  file,  which  I  find  better  than  the  oil 
and  emery  method,  because  when  the  latter  process  is  used, 
there  are  always  pieces  of  hard  emery  left  clinging  to  the 
parts  which  grind  and  cut  for  a  long  time  after.  I  have  known 
pieces  of  emery  and  sand  grains  from  sandpaper  to  lodge  in 
the  copper  and  bother  for  months.  Of  course  if  the  bar  is 
badly  roughened,  it  should  be  replaced  with  a  new  bar.  A 
sunken  bar  like  that  at  e  is  easily  rectified  by  elevating,  while 
the  high  bar  at  f  is  merely  pushed  down  again  into  place  and 
secured. 

IF  THE   BEARINGS    ARE   WORN. 

A  motor  shaft  which  is  worn,  as  shown  at  g.  Fig.  4.  i<; 
readily  repaired  by  putting  the  shaft  into  a  lathe  and  turning 
off  the  surface  of  the  bearing  deep  enough  to  reach  below 
the  worn  portion  and  far  enough  in  to  make  a  shoulder  be- 
yond where  the  metal  is  worn.  Then  a  sleeve  can  be  turned 
out  and  slipped  over  the  end,  up  to  the  shoulder,  as  repre- 


points  and  the  machine  should  be  examined  to  determine  this.      sented  by  h,  Fig.  4-     This  sleeve  should  be  shrunk  on  and 
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the  shaft  trued  up  in  the  Uthe,  after  which  the  bearing .  will 
be  as  good  as  new. 

FOUR-POLX    MACHINE. 

Fig.  5  shows  a  good  way  to  set  the  brushes  on  a  multipolar 
motor.  The  brushes  are  adjusted  at  go  degrees  at  the  points 
determined  by  the  arrows  b,  c,  d  and  e.  These  extend  from 
the  center,  a,  and  can  be  varied  according  as  the  adjustment 
requires  a  precise  diametrical  setting  or  not. 

INSPZCTION  OF  GEARS, 

All  gearing  should  be  inspected  whenever  the  motor  is  in 
the  shop.  Builders  of  electric  motor  gearing  are  very  particu- 
lar about  the  design  of  the  gears  and  the  adjustment  But 
after  the  motor  gets  into  the  possession  of  the  purchaser  a 
loose  nut  or  a  weak  part  may  allow  the  cogs  to  move  out  of 
correct  runtiing  position.  Recently  an  electric  vehicle  failed 
to  run  well  and  upon  investigation  it  was  discovered  that  two 
of  the  connecting  gears  were  set  so  far  apart  that  the  points  of 
the  teeth  of  one  gear  almost  rode  upon  the  points  of  the 
teeth  of  the  other  gear,  as  shown  in  Fig.  6.  The  result  was 
that  the  smaller  gear  had  its  teeth  worn  off  as  at  a  and  b. 
At  times  the  gears  would  slip  a  cog  and  severely  rack  the  ma- 
chine. This  was  remedied  by  resetting  the  gears  so  that  the 
cogs  would  mesh  clean  and  yet  not  bind. 

A   WABBLY   GEAR. 

A  gear  out  of  line,  wabbly  or  poorly  balanced  is  very  detri- 
mental to  the  smooth  running  of  a  motor  carriage.  The 
writer  had  a  case  of  this  sort  lately  in  which  the  original  gear 
had  been  broken  and  the  machinist  had  replaced  it  with  an- 
other of  the  same  size,  but  of  larger  bore  in  the  hub.  When 
the  key  c  was  driven  into  place,  as  in  Fig.  7,.  the  hub  was  of 
course  elevated  on  one  side  beyond  its  center  and  resulted  in 
a  gear  which  would  mesh  deeply  into  its  corresponding  gear 
for  half  of  its  turn,  while  the  teeth  almost  rode  when  making 
the  other  half.  Fig.  8  is  another  view  of  this  adjustment, 
showing  how  the  key  pressed  the  hub  upwards  at  d.  The 
motor  operated  unsteadily  and  the  gearing  made  a  binding 
sound,  which  was  rectified  by  fitting  a  bushing  into  the  hub 
and  boring  through  the  hub  and  bushing  for  two  set-screws, 
using  the  latter  for  fastening  to  the  shaft  instead  of  a  key. 

UNRELIABLE  ADJUSTMENTS. 

Cut  places  in  shafts  beneath  set-screws  as  at  e,  Fig.  9,  are 
not  often  found  on  new  machines.  Such  places  may  be 
found  in  some  of  the  older  motors,  and  when  the  machinist 
adjusts  a  part  to  the  shaft  by  means  of  the  set-screw,  he  is  sur- 
prised to  find  that  in  a  short  time  the  part  is  slipped  out  of 
line  because  of  the  point  of  the  set-screw  lodging  in  the  cav- 
ity e.  These  shaft  "holes"  are  made  by  hard-pointed  and 
sharp-pointed  set-screws  cutting  into  the  metal  and  gouging 
it  out  under  the  strain  of  the  part  which  the  set-screw  is  hold- 
ing. In  time  this  mechanical  action  makes  quite  a  hole,  often 
with  sloped  sides,  into  which  the  point  of  a  screw  works  itself 
and  upsets  the  careful  adjustment  previously  made.  A  good 
practice  is  to  turn  the  shaft  so  as  to  present  a  new  surface 
to  the  screw.  Or  the  set-screw  may  be  dispensed  with  and 
a  key  seat  sunk  into  the  shaft  and  part,  and  a  key  used. 

INSPECTION    FOR   CRACKED   PARTS. 

Careless  operators  frequently  apply  the  wrench  with  so 
much  power  to  an  adjusting  screw  that  the  part  into  which  the 
screw  goes  is  cracked  as  at  f,  Fig.  10.  Dirt  and  gummed  mat- 
ter may  work  into  the  crack  and  fill  it,  so  that  the  defect  will 
not  be  observed.  The  chances  are  that  the  mechanical  action 
due  to  the  vibration  of  the  vehicle  is  making  the  weak  place 
dimgeroQS  by  expanding  the  crack,  which  may  ultimately 


break  through  to  the 'shaft  If  on  inspection  defects  of  this 
sort  are  found,  new  parts  should  be  substituted,  or  if  a  dupli- 
cate is  not  available,  a  cracked  shoulder  like  that  in  the  illus- 
tration can  be  strengthened. by  turning  off  the  shoulder  even 
and  shrinking  a  wrought  iron  ring  over  it. 

CAPS   NOT  THE  RIGHT  SIZE. 

Very  good  motors  are  often  rendered  unserviceable  by 
poor  mechanical  fittings  on  the  shafts.  Several  cases  like 
that  in  Fig.  ii  have  come  to  notice  recently.  The  caps  of  the 
boxes  were  in  some  way  loosened  and  lost  and  caps  of  an- 
other size  used.  The  consequence  was  that  the  cap  was  so 
large  that  it  allowed  the  shaft  to  wabble  or  it  was  so  small 
that  it  did  not  fit  correctly  as  shown  at  g.  Fig.  11.  Some- 
times the  space  at  g  is  filled  in  with  leather  packing,  but  this 
is  an  unreliable  method,  as  the  leather  soaks  up  the  oil  from 
the  bearing  and  makes  a  bad  job  of  it.  The  proper  way  to  do 
is  to  use  only  the  right  sized  caps,  which  can  be  procured  from 
the  builders  of  the  machio.' 

Horseless  Vehicle  Engineer. 


Regenerative  Controllera. 


John  C.  Henry,  an  electrical  engineer,  of  115  Irvington 
Place,  Denver,  Col.,  who  has  made  a  special  study  of  regen- 
erative controllers  for  traction  purposes,  says  in  last  week's 
Electrical  World  and  Electrical  Engineer^  in  regard  to  an 
article  in  a  previous  issue  of  that  valuable  journal: 

The  results  obtained  in  practice  are  very  much  of  an  im- 
provement over  Mr.  Booth  s  figures.  His  statement  that  the 
use  of  regenerative  controllers  for  electric  automobiles  has 
been  abandoned  in  France,  where  they  were  largely  used  (be- 
cause they  stripped  the  gears),  must  be  startling  to  a  me- 
chanic, and  at  the  same  time  suggestive  that  there  is  a  great 
deal  of  energy  wasted  which  might  be  bottled  up  and  used 
again  to  advantage. 

While  my  figures  have  never  been  tabulated,  as  they  would 
vary  so  much  under  every  style  of  motor  or  different  road^  I 
am  certainly  convinced  that  in  ordinary  street  railway  practice 
we  recoup  to  the  line  fully  30  per  cent,  of  the  amount  of 
power  absorbed  in  operating  the  cars,  and  as  this  returned 
energy  is  mainly  absorbed  by  the  cars  near  by,  the  losses 
in  the  line  and  track  (which  are  usually  very  considerable), 
are  avoided.  One  of  my  observations  is  that  a  15-ton  car 
descending  a  6  per  cent  grade,  at  a  speed  of  twelve  miles 
per  hour,  will  generate  sufficient  current  to  run  three  cars 
on  the  level  at  about  the  same  speed.  To  show  how  sensitive 
this  method  of  control  is,  we  might  note  that  when  running 
the  car  on  the  level  the  differential  ammeter  and  watt  record- 
er will  reverse  directions,  caused  by  changes  in  the  line  volt- 
age. 

The  efficiency  of  reconversion  by  the  regenerative  method 
depends  greatly  on  the  operator.  The  stops  may  be  so  slow 
that  the  energy  of  momentum  is  entirely  absorbed  by  the 
friction  of  the  motor  car,  etc.;  or  they  may  be  so  quick  that 
these  inherent  losses  show  trifling  figures.  In  the  former  case 
the  gain  would  be  nil,  while  in  the  latter  the  efficiency  with 
good  apparatus  might  be  as  high  as  60  or  70  per  cent.  Mr. 
Booth's  figures  seem  to  be  faulty.  For  instance,  he  gives 
the  power  necessary  to  ascend  a  10  per  cent,  grade  as  iist^ 
times  as  great  as  that  necessary  as  on  the  level.  Rankine's 
formula,  5  1-3  (sin  #+  .0045),  shows  that  10  per  cent,  grades 
require  over  twenty-three  times  as  much  power  to  ascend  as 
level  tracks. 

When  you  consider  the  increased  range  of  speed  regula- 
tion afforded  by  the  regenerative  system,  the  ease  of  starting 
stopping  or  retarding  on  grades  without  the  aid  of  such  me- 
chanical monstrosities  as  friction  brakes,  and  add  to  them 
the  economy  over  ordinary  methods,  it  seems  that  the  or- 
dinary controllers  now  used  on  cars  and  on  automobiles  are 
destined  to  the  "scrap  heap." 
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No.  624,3i9^Motor  Vehicle—Joseph  M.  Forbe«,  Craman- 
lon,  Fla.    Application  filed  June  28,  1897. 

The  numeral  1  (lesign;ites  the  body  of  the  vehicle;  2 
desi^ates  the  longitudinal  reach-bars  of  the  running-gea^. 
which  are  rigidly  connected  to  the  front  and  rear  hounds  3 
and  4,  the  said  hounds  being  secured  at  their  ends  to  cylin 
drical  casings  5  and  6,  respectively,  said  casings  being  mount- 
ed upon  similar  casings  7  and  8,  mounted  upon  the  front  an-l 
rear  axles  of  the  ground-wheels.  The  bearing-surfaces  of  the 
upper  and  lower  casings  arc  constructed  to  receive  antifric- 
tion-rollers 9,  and  the  stub-axles  of  the  ground-wheels  pass 
into  said  casings  and  are  journaled  in  baH-bearings  formed 
therein.  By  this  construction  the  ground- wheels  will  be  per- 
mitted to  have  independent  movement  with  respect  to  the  run- 
ntng-gcar,  the  body  of  the  vehicle  being  mounted  upon  said 
running-gear,  so  as  to  have  the  ordinary  rocking  or  spring 
movement  thereon.  Any  style  of  spring  may  be  interposed 
between  the  body  and  running-gear*  and  when  the  ordinary 
coil-spring  is  employed  the  casings  5  and  6  arc  provided  cen- 
trally with  uprights  10.  as  shown  in  the  drawings;  but  it  will 


be  understood  that  the  ordinary  elliptical  springs  may  be 
used  and  their  ends  rest  in  suitable  clips  attached  to  the  sai.I 
casings.  The  body  of  the  vehicle  is  further  connected  to  the 
running-gear  by  depending  corner-brackets  11,  which  fit  at 
the  intersection  of  the  reach*bars  2  and  hounds  3  and  4,  these 
parts  being  connected  by  bolt  and  nut  12,  which  passes 
through  a  slot  13  in  the  bracket  11,  or  said  slot  may  be  located 
in  the  running-gear  instead*  this  permitting  spring  move- 
ment of  the  body  with  respect  to  the  running-gear. 

14  designates  the  main  shaft  of  the  driving  mechanism, 
which  extends  at  the  center  of  the  vehicle  between  the  hounds 
3  and  4.  upon  which  it  is  journalcd  by  any  approved  anti- 
friction-bearing. This  shaft  extends  beyond  the  hounds  at 
each  end,  and  at  its  forward  end  has  mounted  thereon  a  gear- 
wheel having  bevel-teeth  15  and  16,  the  teeth  15  cngagint; 
bevel-wheels  1 7  and  18.  mounted  on  a  transverse  shaft  19. 
bearing  at  its  ends  in  the  upper  casings  5  at  the  forward  end 
of  the  vehicle     The  shaft  19  is  provided  at  its  ends  with  bcvd- 


pinions  20,  located  within  the  casings  5,  and  these  bevel- 
pinions  engage  the  upper  teeth  of  a  double  bevel-wheel  21, 
mounted  horizontally  in  the  casings  5,  the  lower  teeth  of  said 
bevel-wheels  meshing  with  bevel-pinions  22  on  the  stub* 
axles  23  of  the  front  supporting- wheels.  The  preferred  man- 
ner of  supporting  the  horizontal  bevel-wheels  21  is  shown 
in  the  accompanying  drawings,  in  which  the  cover  of  each 
casing  5  is  provided  with  a  depending  boss  24,  hav- 
ing a  central  threaded  recess  to  receive  a  spindle  25, 
a  lateral  pin  or  set- screw  26  holding  the  said  spindle  against 
rotation.  The  head  of  this  spindle  and  adjoining  bearing- 
surface  of  the  bevel-wheel  may  be  provided  with  cones  to 
form  bearings  for  interposed  balls.  By  gearing  the  main 
driving-shaft  14  to  the  axles  of  the  supporting-wheels  in  the 
manner  hereinbefore  described  the  said  supporting-wheels 
will  be  driven  forward  or  backward*  according  to  which  bevel- 
wheels  17  and  18  are  in  mesh  with  the  teeth  15  of  the  bevel 
gear-wheel  mounted  on  said  driving-shaft,  and  in  order  to 
thrown  the  shaft  19  in  engagement  with  either  one  of  tlie 
bcvel-whcels  17  and  18  the  said  shaft  is  provided  between  said 
bevel-wheels  with  a  sleeve  27,  in  sliding  engagement  with  the 
shaft  by  the  ordinary  groove  and  spline,  the  ends  of  said 
sleeve  having  clutch-sections  28,  adapted  to  engage  clutch- faces 
formed  on  the  said  bevel* wheels.  This  sleeve  is  connected  to 
an  ordinary  lever  within  reach  of  the  driver  or  motorman,  by 
which  the  sleeve  can  be  shifted  to  engage  one  or  the  other 
of  the  bevel-wheels  17  and  18,  or  to  an  intermediate  point  to 
let  the  driving-wheels  run  free.  It  will  also  be  noted  that  by 
gearing?  (he  sliaft  19  to  the  horizontal  bevel-wheels  21  and  said 
bevel -wheels  to  the  pinions  on  the  stub-axles  the  supporting- 
wheels  will  be  allowed  to  turn,  and  in  so  doing  the  said 
pinions  will  ride  upon  the  said  bevel-wheels. 

The   rear  end   of   the   main   driving-shaft    14   h;ts   mounted 
thereon  a  bevel-wheel  28',  which  meshes  with  the  bevel-wheels 
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59  and  30  on  a  transverse  shaft  31,  corresponding  with  the 
shaft  19  hereinbefore  referred  to  and  bearing  in  the  upper  cas- 
ings  6  at  the  rear  end  of  the  vehicle.  The  ends  of  this  shaft 
.11  are  provided  with  bcvcl-pinlons  32,  in  mesh  with  a  hori?:on- 
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tally-disposed  double  bevel- wheel  Zi,  the  latter  meshing  with 
pinions  on  the  stub-axles  of  the  rear  supporting- wheels,  said 
stub-axles  bearing  in  the  casings  8.  The  shaft  31  is  also  pro- 
vided with  a  sleeve  34,  interposed  between  the  gear-wheels 
29  and  30  and  having  clutch-sections  to  engage  said  wheels, 
and  this  latter  clutch  mechanism  is  connected  to  the  means 
which  operate  the  clutch  at  the  forward  part  of  the  machine 
so  that  they  will  both  be  shifted  in  unison. 

The  supporting-wheels  of  the  vehicle  will  be  permitted  to 
have  an  independent  movement  with  respect  to  the  runnmg- 
gear  by  reason  of  the  two-part  casings  turning  one  upon  the 
other;  and  in  order  to  turn  the  casings  simultaneously  in  the 
operation  of  steering  or  turning  the  vehicle  each  lower  casing 
is  provided  with  a  segment-rack  35.  The  segin en t- racks  ex 
tending  from  the  casings  at  one  end  of  the  vehicle  are  connect- 
ed to  the  segment- racks  at  the  other  end  by  rods 
,^6  and  yj,  each  rod  connecting  a  casing  or  wheel 
on  the  other  side  and  at  the  opposite  end.  At  the  forw^ard  end 
of  the  vehicle  to  have  a  bearing  in  the  running-gear  is  a 
vertical  shaft  ^,  upon  the  lower  end  of  which  is  mounted 
u  gear-wheel  39,  in  mesh  with  the  rack-bars  on  the  ends  of  the 
rods  36  and  37,  as  sh»«wn  in  detail  in  Fig.  8.  the  said  rack- 
bars  in  turn  meshing  with  the  segment-racks  attached  to  the 
movable  casings  of  the  forward  supporting-wheels.  The  up- 
per end  of  the  shaft  38  has  a  hand-wheel  located  in  front 
of  the  driver,  by  which  the  said  gear-wheel  is  turned  to  move 
iic  wheels  with  respect  to  the  running-gear  in  making  a  turn, 
ly  this  arrangement  the  turning  of  the  hand-wheel  in  one 
"direction  will  turn  the  forward  wheels  to  guide  the  vehicle 
either  to  the  right  *:>r  in  the  left,  and  by  means  of  the  con 
necting-rods  36  and  37  the  rear  supporting-wheels  will  also  be 
moved  to  assist  in  the  turn,  the  last-mentioned  wheels  beinjj; 
turned  at  an  angle  with  respect  to  the  forward  wheels. 

In  Fig.  7  is  shown  the  manner  of  connecting  the  engine  to  thf 
main  shaft,  which  consists  in  providing  a  vertical  shaft  40, 
having  a  pinion  41  in  mesh  with  the  teeth  16  of  the  double 
bevel-wheel  on  said  shaft  14,  and  the  ttpper  end  of  this  vertical 
shaft  40  passes  through  a  pinion  42,  suitably  supported  and 
geared  to  the  pinitm  43,  projecting  from  a  shaft  of  a  conical 
friction-wheel  44.  The  conical  friction-wheel  44  is  adapted  tci 
be  thrown  in  contact  with  a  similar  wheel  45  on  a  shaft  46, 
having  a  bevel -wheel  47,  driven  by  the  motor.  Two  motors 
are  preferred  and  in  Fig.  7  the  wheel  47  is  shown  to  be  a  bevel- 
wheel,  and  the  wheel  48  shows  the  manner  of  connecting  einc 
of  the  engines  thereto. 


By  providing  the  vertical  shaft  40  so  that  it  will  be  slid 
throtigh  the  pinion  42  any  vertical  movement  of  the  body  of 
the  vehicle  upon  the  running-gear  will  not  interfere  with  the 
proper  gearing  of  the  engine  with  the  driving-shaft  14,  and  in 
order  to  permit  the  body  of  the  vehicle  to  have  a  rocking 
movement  on  the  springs  the  shaft  40  has  a  knuckle*joint. 

No.  624.414— Motor -Wheel  for  Vehicles* — Julius  Williatn 
Walters,  New  York,  N.  Y.     Application  filed  Dec.  21,  t8g8. 

Fig.  r  is  a  side  elevation  of  the  improvement,  with  part  in 
section  and  arranged  as  the  front  driving-wheel  of  a  vehiclc- 
Mg.  2  is  a  sectional  side  elevation  of  the  same.  Fig.  3  is  a 
transverse  section  of  the  same.  Fig.  4  is  a  plan  view^  of  part 
of  the  improvement.  Fig.  5  is  an  enlarged  sectional  plan 
view  of  the  stop  of  the  steering  device.  Fig.  6  is  an  enlarged 
sectional  side  elevation  of  the  cut-off  vailve  for  the  engine. 
Fig,  7  is  a  plan  view  of  the  improvement,  as  applied  to  two 
connected  wheels.     Fig.  8  is  a  front  elevation  of  the  same. 

The  motor-whee!  illustrated  In  Figs.  1  to  6.  inclusive,  is 
applied  to  a  vehicle  A»  having  two  hind  wheels  and  otte 
front  wheel,  of  which  the  latter  is  the  driving-wheel,  and  is 
provided  with  the  improvement  for  rotating  said  wheel  to  pro- 
pel the  vehicle  A  forward  or  backward  and  for  steering  the 
vehicle 
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The  body  of  the  vehicle  A  is  provided  at  its  front  end  with 
a  bearing-plate  B.  engaging  ball-bearings  Bi  on  a  plate  B_», 
having  downwardly-extending  fork-arms  B3  B4,  supporting 
alined  sleeves  C  Ci^  respectively,  on  which  are  mounted  to 
turn  by  ball-bearings  the  alined  hubs  Di  D2  of  a  wheel  D, 
the  rim  D3  of  which  is  connected  by  outwardly -curved  web;? 
D4  D5  with  the  said  alined  hubs  Dt  D2,  respectively. 

Within  the  two  webs  D4  D5  is  arranged  a  motor  E,  prefer- 
ably in  the  form  of  a  gas  or  gasolene  engine,  having  an  air- 
!>upply  pipe  Ei  and  a  gas-supply  pipe  E2,  connected  with  a 
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reservoir  E3,  atUched  to  the  fork-arm  B4  and  containing  the 
motive  agent  to  be  used  in  the  motor  E.  A  stop-cock  E4 
is  arranged  in  the  pipe  E2  for  cutting  off  the  supply  of  mo- 
tive agent  when  the  vehicle  is  not  in  use,  and  a  valve  E5  (see 
Fig.  6)  is  employed  and  is  under  the  control  of  the  operator 
for  controlling  the  supply  of  motive  agent  to  the  motor.  The 
frame  of  the  mo»^  ;  HI.  is  supported  hy  suitable  brackets  C2 
from  the  sleeves  C  Ci,  and  the  main  shaft  E6  of  said  motor 
carries  a  gear-wheel  F  in  mesh  with  a  pinion  Fi,  secured  on 
a  short  shaft  F2,  journal cd  in  an  arm  Fj,  mounted  to  turn 
loosely  on  the  main  shaft  E6.  On  the  shaft  F2  is  also  secured 
a  bevel  gear-wheel  F4,  adapted  to  be  thrown  in  mesh  with 
cither  of  the  bevel  gear-wheels  G  or  Gi.  carried  by  a  suitable 
web  D6,  forming  part  of  the  vehicle-wheel  D.    (See  Fig.  3.) 

The  arm  F,i  is  provided  with  a  segmental  gear-wheel  F5 
m  mesh  with  a  segmental  gear-wheel  F6,  secured  on  a  shaft 
H.  mounted  to  turn  loosely  in  the  sleeve  C,  the  outer  end  of 
the  shaft  carrying  an  upwardly-extending  arm  Hi,  connected 
with  two  ropes  or  cables  Ha  Hj*  extending  in  opposite  direc- 
tions and  passing  over  friction-rollers  H4,  journal ed  on  the 
fork-arms  B3,  The  ropes  or  cables  H2  or  H3  then  extend 
upward  and  pass  over  friction-rollers  H5  to  then  connect 
with  an  arm  H6,  secured  on  the  lower  end  of  a  shaft  H7, 
mounted  to  turn  in  the  hub  B5  of  the  headplate  B2,  as  is  plain- 
ly  illustrated  in  the  drawings. 
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On  the  upper  end  of  the  shaft  H7  is  arranged  a  handle  H^ 
under  the  control  of  the  operator  and  provided  with  a  locking- 
lever  Hg.  adapted  to  engage  one  of  a  series  of  notches  85, 
formed  on  the  upper  end  of  the  hub  Bs,  to  lock  said  handle 
H8  \xv  any  of  three  positions.  When  the  locking-lever  Hg  en- 
gages the  middle  notch  B6.  as  indicated  in  Fig.  4,  then  the 
bev^el  gear-wheel  F4  is  out  of  mesh  with  either  of  the  two 
gear-wheels  G  ur  Gk  but  when  the  lever  H9  is  thrown  out 
of  cngagemctit  with  the  notch  B6  and  the  handle  H8  is  then 
turned  either  to  the  right  or  to  the  left  then  a  pull  is  exerted 
by  the  arm  H6  on  either  the  ropes  or  cables  II2  or  H3  to  im- 
part a  swinging  motion  to  the  arm  Hi  and  a  turjiing  motion 
to  the  shaft  H.  so  that  the  segmental  gear-wheel  F6  impart<i 
a  swinging  motion  to  the  segmental  gear-wheel  F5  of  the 
arm  F3  to  swing  the  bevel  gear-wheel  F4  in  mesh  with  the 
gear-wheel  G  or  Gi,  according  to  the  direction  in  which  the 
handle  H8  was  turned. 

As  shown  in  Fig.  2  the  bt-vtl  gear- wheel  K4  is  in  me.'^U  with 


the  inner  or  smaller  gear-wheel  G,  and  when  the  handle  H8 
is  swung  into  an  opposite  working  position  then  the  bevel 
gear-wheel  F4  is  thrown  in  mesh  with  the  gear-wheel  Fi  and 
a  reverse  motion  is  given  to  the  wheel  D.  It  is  understood 
that  the  rotary  motion  given  to  the  motor  E.  shaft  E6,  and 
gear-wheel  F  is  at  all  times  transmitted  by  the  pinion  Fj  to 
the  shaft  F2,  so  that  the  gear-wheel  F4  rotates  the  wheel  D 
in  either  a  forward  or  backward  direction,  according  to  the 
position  of  the  arm  F3, 

On  the  upper  end  of  the  hub  Bs  is  secured  a  steering- 
handle  B7,  extending  in  an  opposite  direction  to  the  handle 
118,  and  is  likewise  under  the  control  of  the  operator.  The 
hub  Bs  is  further  provided  with  two  shoulders,  as  indicated 
in  Fig.  5,  for  abutting  against  a  lug  B9,  depending  from  the 
hub  B8,  for  the  plate  B,  so  as  to  limit  the  turning  motion 
given  to  the  said  hub  B5  by  the  operator  manipulating  the 
handle  B7.  It  is  understood  that  when  the  operator  swings 
the  handle  B7  forward  or  backward  a  turning  motion  is  im- 
parted to  tht*  hub  B5,  and  consequently  to  the  plate  B2. 
mounted  to  turn  on  the  ball-bearings  Bi  and  carrying  the 
wheel  D  by  the  fork-arms  B3  B4  and  the  sleeves  d  Q\.  By 
the  arrangement  described  the  vehicle-wheel  is  steered  in  the 
desired  direction. 

The  valve  E5,  for  controlling  the  supply  of  motive  agent 
to  the  engine,  is  under  the  control  of  the  operator's  fool, 
and  for  this  purpose  the  stem  of  the  valve  Es  is  connected 
with  a  bell-crank  lever  I.  connected  by  a  link  Ii  with  a  bfcll- 
crank  lever  I2.  fulcrumed  on  the  fork-arm  E4  and  connected 
b}''  a  link  1 3  with  another  bell -crank  levxr  l4,  fulcrumed  on 
the  under  side  of  the  bearing-plate  B2.  The  bell-crank  lever 
I4  carries  an  upwardly-extending  rod  I5.  provided  with  a 
cross-arm  16,  adapted  to  be  engaged  by  the  operator's  foot 
to  enable  the  operator  to  press  the  arm  16  downward  to  im- 
part a  swinging  motion  to  the  bell-crank  lever  I4  and  by  the 
links  I3  1 1  and  bell-crank  lever  I2  I  a  sliding  motion  to  tht- 
valve  E5  to  open  or  close  the  passage  leading  from  the  pip-j 
E2  to  the  combustion-chamber  of  the  engine.  When  the 
t operator  releases  the  pressure  on  the  cross-arm  16,  a  spring 
I7  draws  the  cro.ss-arm  and  connected  parts  back  to  thetr 
former  position  to  move  the  valve  Es  open  for  further  ad- 
mission of  the  motive  agent. 

In  the  modified  form  shown  in  Figs.  7  and  8»  two  motor- 
wheels  J  Jr  are  employed,  similar  to  the  motor-wheel  D.  their 
lork-arms  K  Ki  being  mounted  to  turn  in  the  outer  ends  nf 
a  bolster  L.  forming  part  of  the  vehicle.  The  fork-arms  K  Ki 
are  pivotally  connected  with  each  other  forward  of  their 
king'bolt  hy  a  link  K2,  connected  with  a  bell -crank  lever  K3. 
runnt'cted  by  a  link  K4  with  an  arm  K5  on  the  lower  end  01 
:i  shaft  or  >taff  K6.  mounted  to  turn  in  suitable  bearings  in  the* 
bolster  L.  the  upper  end  of  the  staff  carrying  a  handle  K7 
undtvr  the  control  of  the  operator  for  steering  the  vehicL' 
in  the  desired  direction.  When  the  arm  K7  is  moved  for- 
ward or  backward,  movement  is  given  to  the  staff  K6  and  by 
the  arms  K5  and  link  K4  to  the  bell-crank  lever  K3,  which 
pushes  the  link  K2  to  the  right  or  to  the  left  to  turn  the  fork- 
arms  K  or  Ki  correspondingly  and  simnhaneonsly  and  give 
the  desired  direction  to  the  motor-wheels 

In  order  to  insure  an  easy  turning  of  ihe  fork-armi  K  Ki, 
I  provide  the  same  with  inwardly-extending  segments  K8 
engaged  by  rollers  L2  on  the  ends  of  a  frame  I-3,  carrie<i  by 
the  bolster  L,  as  is  plainly  indicated  in  the  drawings. 

In  order  to  control  the  connecting  mechanisms  betwten 
the  motors  and  the  wheels.  I  provide  arms  N  Ni,  which 
correspond  to  the  arm  Hr  in  Fig.  3,  with  cords  N2  N3,  having 
pulleys  N4  motmtcd   to  turn   in   a  sljdc.^Ns,   fitted  to  move 
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longitudinally  in  a  guideway  Li,  carried  by  the  boltter  L. 
The  slide  N5  is  connected  by  a  link  N6  with  an  upwardly-ex- 
tending lever  Ny,  fulcrumed  on  the  bolster  L  and  under  the 
control  of  the  operator.  When  the  lever  Ny  stands  in  a 
vertical  position,  then  the  bevel  gear-wheels  F4  of  both  motor- 
wheels  are  out  of  mesh  with  the  driving  gear-wheels  G  Gi, 
:md  consequently  no  rotary  motions  are  transmitted  from  the 
engines  to  the  wheels;  but  when  the  lever  N7  is  moved  for- 
ward or  backward  then  the  cords  are  simultaneously  actuated 
to  impart  swinging  motions  to  the  arms  N  Ni  and  swing 
the  gear-wheels  F4  in  mesh  with  either  of  the  bevel  gear- 
wheels G  or  Gi  to  turn  the  wheels  forward  or  backward  to 
propel  the  vehicle  in  a  corresponding  direction. 

From  the  foregoing  it  is  understood  that  the  motor-wheel 
for  vehicles  carries  the  motor  in  the  Wheel  proper,  and  the 
power  developed  by  the  motor  is  directly  transmitted  to  the 
wheel,  and  consequently  undue  loss  of  power  is  completely 
avoided,  ^nd  at  the  same  time  the  driving  and  steering  wheel 
for  the  vehicle  is  completely  underythe  control  of  the  operator. 

No.  623,980. — Automatic  Explosive  Compression  Engine. 
— Franz  Burger,  Fort  Wayne,  Ind.,  assignor  of  three-fourths 
to  Henry  M.  Williams,  same  place.  Application  filed  March 
2,  1898. 

This  invention  relates  to  certain  new  and  useful  improve- 
ments in  apparatus  by  means  of  which  exploded  gas,  or  hy- 
drocarbon mixed  with  air,  in  a  highly-compressed  state,  may 
be  stored  up  in  a  suitable  reservoir  to  be  subsequently  utilized 
as  a  motive  power  for  driving  various  forms  of  engines. 


^  J9  ^       ji  jtf 


at^r         -t- 

.    fe      jm/nmMf 


Claim. — ^The  combination  of  a  main  and  an  auxiliary  cy- 
linder arranged  in  line  and  having  connected  pistons,  an  in- 
let for  an  explosive  charge  and  a  valve-controlled  discharge- 
opening  at  one  end  of  the  main  cylinder,  a  valve-controlled 
discharge-opening  for  compressed  air  at  the  opposite  end  of 
said  cylinder,  an  inlet  and  an  exhaust  port  at  one  end  of  the 
auxiliary  cylinder,  the  inlet-port  communicating  with  the  com- 
pressed-air-discharge port  of  the  main  cylinder,  a  slide-valve 
for  controlling  the  inlet  and  exhaust  ports  of  the  auxiliary  cy- 
linder, said  valve  being  arranged  to  be  moved  in  one  direc- 
tion by  the  piston  of  one  cylinder  and  in  the  opposite  dircc 
tion  by  the  piston  of  the  other  cylinder. 

No.    624,250— Controller    for    Electrically    Propelled    Vo 
hides — Emil  Bcrthold  Walter  Reichel,  of  Berlin.  Germany, 
assignor  to  the  Siemens  &  Halskc  Electric  Co.  of  America, 
of  Chicago.  111. 

Claim. — The  combination  with  a  plurality  of  cIoMric  motor** 
mounted  upon  and  propelling  different  cars  of  a  train,  nf  a  con- 
ductor extending  between  and  adapted  to  unite  llie  said  mo- 
tors, and  controllers  also  provided  upon  the  different  cars 
and  associated  each  to  each  with  the  said  motors  comprising 


j^^,^ 


resistances,  stationary  and  movable  contact  parts  for  effecting 
the  connection  of  the  several  motors  in  series  and  parallel  ar- 
rangement, said  contacts  being  disposed  to  secure  the  flow  of 
current  through  different  branches  in  the  controller  when  the 
!notors  or  groups  of  m(»tors  are  connected   in   parallel,  and 
additi«»nal  switching  mechanism   for  effecting  the  control 
the  motors  by  means  of  a  given  controller,  or  for  conr 
ing  the  corresponding  motor  for  regulation  through  an  a 
tional  controller. 
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No.  624,619, — Apparatus  for  Making  Crank  Shafts.  John 
P.  Harrington,  Baltimore,  Md,  Application  tiled  January 
8,  189& 

The  class  of  crank-shafts  to  which  the  invention  relates 
comprises  those  having  two  cranks  at  some  intermediate  point 
on  the  crank-shaft  and  a  common  crank-pin. 

A  A  indicate  a  pair  of  sockets  which  receive  the  ends  of  the 
shaft  S,  upon  whic*"  ^,jx   ^  '  "     formed.    The  sockets 

have  cylindrical  openings  tii^M  to  u.*  .i^ttneter  of  the  largest 
shafts  for  which  the  apparatus  is  adapted,  and  for  smaller 
shafts  cyhndrical  bushings  B  are  used.  Within  the  bush- 
mgs  are  filling-blocks  C,  which  form  solid  abutments  for  the 
ends  of  the  shafts  S.  By  varying  the  bushings  and  filling- 
blocks  the  sockets  may  be  adapted  to  hold  shafts  of  any  dia- 
meter or  length  smaller  than  the  maximum  capacity  of  the 
sockets.  On  the  inner  ends  of  these  socket-pieces  are  th- 
main  dies  D.  The  bushings  and  the  dies  D  are  preferably 
formed  in  halves  which  are  separable  to  permit  the  ready  in- 
sertion and  removal  of  the  shaft,  the  line  of  division  being 
vertical,  as  shown  in  Fig.  4  This  feature,  however,  is  not 
absolutely  essential,  as  the  shaft  may  be  inserted  and  with- 
draw^n  by  the  endwise  movement  of  the  parts  without  separat- 
mg  them.  Suitable  means  for  operating  the  sockets  and  dies 
D  are  provided,  such  as  pressure  pistons  or  cams.  The  inner 
faces  of  the  dies  D  are  flat  and  parallel,  and  arc  used  to 
shape  the  outside  faces  of  the  cranks. 


jr^^ 


J^S 


it^ 


\M^4. 


fi^e 


ale 


J^^ 


The  crank-pin  is  formed  by  a  central  die  E,  which  is  mov- 

at  right  angles  to  the  movement  of  the  dies  D.  This 

jE  it  preferably  divided  vertically ^  as  shown  in  Fig.   5. 


It  has  a  central  opening  c,  through  which  tbe  shaft  passes,  ^ 
as  shown  in  Fig,  i,  and  which  determines  the  size  of  the 
crank-pin.  This  opening  is  preferably  rabbeted  at  r'  to  form 
annular  shoulders  at  the  ends  of  the  crank-pin,  as  shown 
in  Fig.  8.  The  dies  D  are  similarly  rabbeted  at  b  to  form  an- 
nular shoulders  on  the  shaft  adjoining  the  cranks.  These 
shoulders  strengthen  the  connections  between  the  cranks  and 
the  shaft  and  crank-pin. 

Adjacent  to  the  die  E  are  a  pair  of  dies  F,  which  co- 
operate with  a  similar  pair  of  dies  G,  adjacent  to  the  dies  D, 
to  give  the  crank  its  preliminary  shape,  as  shown  in  Fig.  2, 
These  dies  are  formed  with  right-angled  recesses  h,  into  which 
the  metal  is  upset  lo  form  the  angles  s  of  the  cranks.  They 
iife  also  provided  with  rounding  shoulders  T,  which  perform 
the  preliminary  bending  of  the  blank,  as  illustrated  in  Fig:  2. 

The  shaft  ia  suitably  iieated  and  t^e  ends  are  fitted  into  the 
sockets  A,  and  the  die  F  is  closed  upon  the  portion  which  is 
to  form  the  crank-pin,  as  shown  in  Fig.  i,  the  dies  F  and  G 
occupying  the  positions  shown  in  that  figure.  To  perform  the 
first  step  in  the  process,  the  shanks  A  and  the  dies  D  and  G 
are  moved  toward  each  other,  and  simultaneously  the  die  E 
and  the  dies  F  are  moved  vertically.  The  dies  G  are  pre- 
vented from  vertical  movement,  and  in  consequence  the  parts 
assume  the  position  as  shown  in  P^ig,  2.  During  this  opera- 
tion the  metal  is  upset  into  the  angles  h,  and  the  corners  $  of 
the  cranks  are  formed.  At  the  same  time  the  cranks  are 
turned  up  to  an  angle  of  about  forty-five  degrees  with  the 
shaft,  and  the  metal  is  upset  sufficiently  to  form  the  shoul- 
ders /  adjacent  to  the  cranks.  The  dies  F  and  G  are  now 
withdrawn,  and  two  pairs  of  dies  J,  equal  in  thickness  to  the 
cranks  and  having  curved  faces  /,  are  substituted.  These  dies 
have  a  reciprocating  movement,  and  they  form  the  rounded 
ends  of  the  cranks.  Upon  the  sides  of  each  crank,  as  shown 
in  Fig.  7,  are  a  pair  of  dies  K,  equal  in  thickness  to  the 
cranks  and  adapted  to  form  the  edges  thereof.  The  dies  K 
have  a  reciprocating  movement,  and  they  strike  the  cranks 
alternately  with  the  dies  J. 

The  second  operation  in  forming  the  cranks  consists  in  re- 
moving the  dies  F  and  G  and  then  giving  the  die  E  a  furth- 
er movement  until  the  crank-pin  is  brought  to  its  proper  po- 
sition and  at  the  same  lime  moving  inward  the  dies  D  to  bring 
the  shaft  ends  into  proper  relation  with  the  cranks  and  to 
turn  the  cranks  at  right  angles  to  the  shaft  This  brings  the 
dies  D  and  E  into  the  position  shown  in  Fig,  3.  and  while 
they  are  held  in  this  position  the  third  operation,  w^hich  con- 
sists in  hammering  or  pressing  the  edges  and  ends  of  the 
cranks  into  shape,  is  performed  by  the  alternately-reciprocat- 
ing  dies  J  and  K. 

All  of  the  above  operations  may  be  completed  in  a  very 
brief  space  of  time,  so  that  a  crank-shaft  may  be  finished  with 
a  single  heating  of  the  blank.  The  angles  of  the  cranks  are 
formed  perfectly  and  there  is  a  minimum  disturbance  of  the 
grain  or  fiber  of  the  metal.  The  angles  of  the  cranks  are 
perfect  and  the  junctions  of  the  cranks  with  the  pin  and 
shaft  are  very  strong. 

No.  624^017 — Change  Driving  Gear — Frank  George  Hamp- 
son,  Shoreham,  England.  AppHcation  filed  Oct.  31,  1898. 

This  invention  is  said  to  be  applicable  to  self-propelled 
vehicles,  but  is  described  as  applied  to  a  lathe. 

A  is  a  frame  or  casing  serving  to  support  and  partly  inclose 
the  various  parts  which  constitute  the  head*stock. 

B  is  a  spindle  forming  the  usual  mandrel  of  the  lathe.  It 
is  supported  in  coned  bearings  Bt  in  the  case  A.  Upon  the 
mandrel  B  and  free  to  rotate  and  slide  upon  it  is  a  sleeve 
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C,  screwed  as  at  Ct.  C2.  C3.  Four  flanged  sleeves  V,  Di,D2, 
D3  are  screwed  upon  the  portion  Ci  of  ilu'  sleeve  C*  and  a 
spur-wheel  E,  havmg  an  extension  in  the  form  of  a  sleeve 
El.  is  screwed  upon  the  portion  C2,     A  locknut  F  upon  the 
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jcctions  Li,  which  co-opcrafe  with  a  corresponding  set  Kl 
to  form  a  clutch  similar  to  the  clutches  L  K.  The  projections 
Ki  are  formed  upon  the  side  of  a  toothed  wheel  M,  which 
forms  one  of  the  wheels  of  the  back  gear  and  is  keyed,  as  at 
m,  to  the  mandrel  B. 

N  is  a  countershaft  supported  in  oil-tight  eccentric  bear- 
ings Ni  in  the  case  A.  It  is  provided  with  a  sleeve  O,  carry- 
ing a  series  of  sleeves  Oi,  O2,  Os,  and  O4  and  chain- wheels 
or  gears  P,  Pi.  Pj,  and  Pj,  which  arc  arranged  with  clutches 
in  a  manner  substantially  the  same  as  described  with  reference 
to  the  mandrel  B.  The  sleeve  O  is  capable  of  longitudinal  mo- 
tion upon  the  shaft  N,  but  always  rotates  with  it  through  the 
action  of  a  coupling  Os.  The  bosses  of  the  chain-wheels  P, 
Pt,  P2,  Pj  are  recessed,  asat  /»,  to  accommodate  the  other  ends 
uf  the  chttch-levers  Ji,  J2,  J3,  J4.  and  the  sleeve  Ot  has  a  sim- 
ilar recess  to  receive  the  clutch-lever  J. 
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screwed  part  C^  of  the  sleeve  C  serves  to  prevent  the  spur- 
wheel  E  from  becoming  unscrewed.  The  thread  in  the  spur- 
wheel  E  is  left-handed.  A  gear-wheel  E2  is  also  provided, 
mounted  directly  upon  the  mandrel  B,  Four  chain  wheels  or 
gears  H,  Hi,  H2,  and  H3  are  mounted  free  to  rotate  and 
to  move  longitudinally  upon  the  sleeves  Di,  D2/D3,  and  Ei. 
respectively,  and  the  boss  of  each  of  these  gears  H,  Hi,  Hj. 
and  H3  is  furnished  with  a  recess,  as  at  h,  to  accommodate 
one  of  a  series  of  cliUch-levers  Ji,  J^.Jj,  and  J4.  A  similar 
recess  is  formed  upon  the  sleeve  D  to  receive  a  clutch-lever 
J. 
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Upon  the  left-hand  side  of  each  of  the  sleeves  D,  Di,  D2, 
an<l  D3  a  series  of  projections  or  teeth  K  is  provided  and  upon 
the  right-hand  sides  of  the  gears  H.  Hu  H2,  and  Hj  are  sim- 
ilar projections  L,  The  adjacent  sets  of  projections  L  K 
form  clutches,  by  means  of  which  any  one  of  the  gears  H.  Hi. 
H2,  H3,  may  be  engaged  with  its  corresponding  sleeve,  and 
consequently  to  the  main  sleeve  C, 

In  order  that  when  desired  the  sleeve  C  may  be  operatively 
connected  with  the  mandrel  B,  it  is  provided  with  a  set  of  pro- 
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The  countershaft  N  ts  driven  in  any  desired  manner  from 
the  source  of  power. 

Each  of  I  the  gears  upon  the  countershaft  N  is  opposite 
to  one  of  the  gears  upon  the  mandrel  B  and  is  geared  to  it  by 
a  driving-chain,  as  at  Q.  Fig.  2.  The  recesses  h  and  p  in  thel 
bosses  of  each  pair  of  gears  receive  opposite  ends  of  one  of » 
the  clutch-rods  Jr.  J 2,  J3,  or  J4,  and  the  sleeves  C  and  O  arc 
connected  in  a  similar  manner  by  means  of  the  rod  J,  the 
ends  of  which  enter  the  recesses  h  and  p  in  the  screwed  sleeves 
D  and  Oi,  respectively. 

Each  of  the  clutch-rods  J.  jr.  J2,  J3.  J4  is  provided  with  an 
arm  J5,  which  terminates  in  a  box  or  frame  J6.  Each  arm  J5 
is  connected  only  to  its  own  particular  clutch-lever  and  passes 
freely  through  slots  or  openings  in  the  others — c.  g,,  the  arm 
J5,  which  is  connected  to  the  chitch-rnd  J2,  Fig.  4,  passes  free- 
ly through  the  chitch-rods  J  and  Ji. 

Through  the  interior  of  the  frames  J6  a  shaft  R  passes^  hav- 
ing a  projection  or  cam  Ri  upon  it.    A  recess  R2  is  formed  i 
the  shaft  R  opposite  to  the  cam  Ri. 

The  shaft  R  is  mounted  eccentrically  in  a  hush  R3.  Figs. 
5  and  6,  which  is  carried  in  a  bearing  R4  in  the  side  wall  of  the 
case  A,    A  handle  R5,  with  a  spring-controlled  stop  R6,  la 
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attached  to  the  bush  R3,  and  two  hollows  Ai  are  formed  in  the 
c*se  A  10  receive  the  stop  R6,  so  that  by  turning  the  handle 
R5  the  shaft  R  may  be  en  used  to  move  bodily  in  a  lateral  di- 
rection m  the  case  A,  and  by  means  of  the  stop  R6  and  the 
hoHows  Ai  may  be  fixed  in  cither  of  its  extreme  positions, 
The  horizontal  dimension  of  the  interior  of  the  frames  1*5 
is  approximately  et|ual  to  the  diameter  of  the  shaft  R*  so  tbat 
the  lateral  movement  of  the  »haft  cavisca  a  correspond- 
tns  movement  of  the  arms  J5,  which  accordingly  move 
itlicir  rt^speciive  dutch-rods  J.  J  t ,  Ja»  J3»  J4  The  cifvct  of  IbiB  is 
to  cause  the  sleeve  C  to  engage  or  disengage  with  the  man- 
drel B  by  means  of  the  clutch  Li  Ki  and  to  move  the  sleeve 
O  longitudinally  upon  the  counter<.ha(t  N.  This  occurs,  how- 
ever, without  altering  the  relative  positions  of  the  gears  and 
clutches. 

The  shaft  R  is  capable  of  longitudinal  motion  in  the  bush 
Rs.  This  is  necessary  in  order  to  bring  the  cam  Ri  in  line, 
with  any  one  of  the  frames  J6.  A  handle  Rj  is  provided  iti 
order  that  the  fihaft  may  be  moved  in  the  bush  Rj,  and 
grooves  R8  are  turned  in  the  shaft  in  such  a  position  that 
w^hen  a  spring-catch  R9  is  in  engagement  with  one  of  the 
grooves  R8  the  cam  Ri  is  inside  one  of  the  frames  }6.  As 
illustrated  in  Fig.  4,  the  shaft  R  is  withdrawn  as  far  as  possible 
and  the  cam  is  inside  the  frame  J6,  which  operates  the  clutch- 
rod  Jl.  The  cam  Ri  never  enters  the  first  frame  J6 — i.  e.. 
that  one  connected  to  the  clutch-rod  J — because  that  clutch- 
rod  is  never  required  to  move  by  itself  relatively  to  the  other 
clutch-levers,  and  is  therefore  only  operated  by  the  lateral 
movement  of  the  shaft  R. 

The  bearings  Ni  of  the  countershaft  N  being  made  oil-tight, 
oil  may  be  placed  in  the  lower  portion  of  the  case  A,  so  that 
the  driving-chains  Q  are  constantly  lubricated. 

The  arrangement  of  back  gear  is  as  follows:  A  file4(;ve  Si, 
Fig.  t,  carries  two  gear-wheels  S2  and  S5.  which  enga^je  witli 
the  gear-wheels  M  and  E,  respectively,  in  a  manner  similar 
to  the  usual  arrangement  of  back  gear.  The  sleeve  Si  rotates 
upon  a  spindle  S.  which  is  carried  in  eccentrics  S4  in  the  case 
A,  and  is  provided  with  a  handle  S5.  and  a  spring-socket 
S6  in  order  that  the  gear-wheels  S2  and  S3  may  be  readily 
placed  in  or  out  of  engagement  with  the  wheels  M  and  E 
and  kept  m  the  desired  position. 

Gear-wheels  for  screw-cutting  are  showm  attached  to  the 
improved  head-stock  in  Figs,  1,  2  and  7.  Two  gear-wheels 
T  and  Ti  are  mounted  at  opposite  ends  of  a  shaft  T2,  carried 
in  a  bearing  T3  in  the  case  A,  A  triangular  plate  U  is  pivoted 
around  the  shaft  T2  and  carries  two  gear- wheels  Ui  and  U2. 
This  plate  XJ  is  controlled  by  a  lever  W,  which  slides  in  the 
case  A,  as  at  Wi.  By  sliding  the  lever  W  in  or  out  the  plate 
U  is  turned  upon  the  shaft  T2,  so  that  (a)  neither  of  the 
wheels  Ul  or  U2  engage  with  the  wheel  E2;  (b)  the  wheel  Ui 
engages  with  the  wheel  E2,  and  drives  the  wheel  T  in  one 
direction,  or  (c.)  the  wheel  U2  gears  with  the  wheel  Ej 
and  drives  the  wheel  Ui  and  through  it  the  wheel  T  in  the 
other  direction.  The  motion  of  the  wheel  T  is  transmitted 
through  the  shaft  T2  to  the  wheel  Ti,  wliich  by  means  of 
wheels  Tj  and  T4  drives  the  leading- screw  X.  The  lever  \V 
may  be  held  in  either  of  the  three  pusitions  by  means  of  th*: 
holes  W2  and  the  pin  Wj, 

Any  slackness  due  to  wear  or  stretch  in  the  driving-chains 
may  be  taken  up  by  turning  the  eccentric-bearings   Ni,   in 

which  the  countershaft  N  is  carried. 

* 

No.  624,186 — Differential   Gear— Richard    F.    Daly.   Woon- 
socket  R.  I.    Application  filed  August  16.  i8g8. 
Chim — The  combination  with  the  shaft  5,  and  the  gears  8 
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and  ri  fixed  thercfm,  of  the  sleeve  12  journaled  on  the  shaft 
between  said  gears  and  having  the  casing  13  with  the  internaf 
gear  14,  and  the  gear  J5  fixed  on  said  sleeve,  the  sleeve  r6 
journaled  on  the  shaft  5  at  the  opposite  fiidc  of  the  gear  11  and 
having  the  plate  17,  the  shafts  18  18  secured  in  said  plate,  the 
gears  19  ig  journaled  on  said  shafts  and  intermeshing  with  the 
gear  U  and  with  the  internal  gear  14,  and  the  gear  20  fixed  ou 
the  outer  end  of  the  sleeve  16,  as  herein  shown  and  described, 

623,567 — Speed  Regulator  for  Explosive  Engines — ^John  A. 
Secor.  New  York,  N.  Y.  Filed  Oct,  7,  1897.  Serial  No. 
^54.349 

C/afm.—lvi  an  explosive  engine,  the  combination  of  inde- 
pendent, rotary  oscillating  valves  for  admission  of  hydrocar- 
bon and  air  separately,  toothed  sectors  secured  to  the  stems  of 


said  valves  respectively,  arms  mounted  loosely  on  said  stems 
respectively,  worms  carried  by  said  arms  to  engage  said  sectors 
respectively,  a  link  connecting  said  arms  to  move  together,  a 
governor  and  a  connection  therefrom  to  said  link,  whereby 
said  valves  are  oscillated  together  by  the  governor  and  ar*.: 
separately  adjustable  about  (he  axis  of  oscillation  to  vary  the 
relative  proportions  of  hydrocarbon  and  air. 

623,821 — Electrically  Controlled  Valve  Gear  for  Gas  or 
Oth^r  Motors— David  W.  Payne.  Elmira,  N.  Y.  Filed  March 
25,  i8q8.     Serial  No.  675,144.     (No  model) 

No.  624.372 — Burner  for  Hydrocarbon  Liquids— Ifarrison 
Ogbom,  Indianapolis,  Ind,    Application  filed  Aug.  i.  1898. 


Fate  stood  at  the  door. 

"Messieurs,"  she  announced.  *lhc  man  on  horseback!" 

The  French  merely  smiled,  affably,  to  l*e  sure,  and  pro- 
ceeded with  their  ciifis. 

''He  is  too  late."  they  observed.  *'We  are  now  expecting 
the  man  on  the  avtomobile  *' 

Thus  even  spectres  have  to  Keep  up  xviih  tlie  proces<.ton  ur 
^et  the^lauglL— Pi*f^% 
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American  flotors  and  Cycles  at  the 
Paris  Exposition. 

The  relative  importance  of  the  bicycle  and  the  motor  vehicle 
industries  in  the  estimation  of  Commissioner  Peck,  represent- 
ing the  interests  of  the  United  States  at  the  coming  Paris 
Exposition,  is  seen  in  the  size  of  the  spaces  allotted  to  these 
two  industries.  Althought  the  bicycle  industry  is  fully  de- 
veloped here,  and  its  lamifications  are  now  world  wide,  less 
space  has  been  given  to  it  than  has  been  reserved  for  our 
motor  vehicle  exhibits,  and  the  motor  industry  is  perhaps 
the  youngest  of  all  our  infanl  industries. 

The  commissioner  judged  wisely.  Before  the  Paris  Expo- 
fition  opens  the  new  industry  will  have  made  tremendous 
strides  here  and  a  better  showing  than  now  seems  possible 
can  be  made.  Again,  mechanically  and  commercially  con- 
sidered, the  motor  vehicle  industry  far  surpasses  its  pre- 
cursor. Its  relative  backwMrdness  and  brilliant  future  here 
amply  justify  the  prominence  which  has  been  given  to  it  by 
the  commissioner  in  the  allotment  of  space. 

Motor  Velifcle  Insurance. 


One  of  the  New  York  insurance  companies  has  under- 
taken a  new  line  of  business.  It  insures  owners  of  motor 
vehicles  against  loss  by  litigation  for  the  period  of  one  year 
lor  the  sum  of  $15.  The  company  is  said  to  have  gone  pretty 
thoroughly  into  the  subject  and  has  no  doubt  allowed  a  liberal 
margin  for  profit.  Then  the  motor  vehicle  is  not  such  a  bull 
in  a  china  shop  after  all. 


Tliose  Compressed  Air  Trucks. 

New  Yorkers  have  been  waiting  patiently  for  the  com- 
pressed air  trucks,  which  we  were  told  would  be  relieving  the 
draft  horse  of  his  burdens  long  before  this.  Though  no 
trucks  are  yet  visible  to  the  naked  eye,  we  are  informed 
that  two  of  them  are  receiving  final  tests  at  the  Worcester 
shops  of  the  company,  and  may  be  expected  soon.  The  pro- 
motor  is  always  a  long  way  ahead  of  the  mechanic  because 
things  are  easier  said  than  done.  However,  let  us  hope  that 
our  curiosity  will  be  satisfied  at  an  early  day,  and  our  knowl- 
edge of  motive  powers  augmented  by  some  actual  working 
data  of  compressed  air  motor  trucks. 

Slieel  Metal  Bodies. 

Sheet  metal  is  being  quite  extensively  used  for  motor  vehicle 
bodies  abroad,  and  some  of  our  own  constructors  are  ex- 
perimenting with  it.  In  some  kinds  of  vehicles  the  objection 
is  raised  that  the  sheet  metal  makes  too  much  noise  on  rough 
roads.  This  is  undoubtedly  true,  hut  is  it  not  possible  to  em- 
ploy some  kind  of  packing  in  the  joints  which  shall  go  far  to 
remedy  this? 


The  Electrical  Exliibition. 

Since  the  Electrical  Exhibition  opened  new  vehicles  which 
could  not  be  finished  in  time  for  the  opening  have  been 
added  one  by  one,  until  now  about  thirty  arc  co  b<  seen.  They 
cire  all  fine  examples  of  the  engineer's  and  the  carriage  build- 
er's works,  and  are  certainly  worthy  of  the  closest  study  by 
all  interested  in  motor  vehicles.  The  variety  of  vehicles  shown 
is  wide,  embracing  most  of  the  popular  types,  from  the  light 
runabout  to  the  truck.  No  such  exhibition  of  electric  ve- 
hicles could  be  made  in  Europe,  as  this  particular  branch  of 
the  industry  has  not  yet  reached  our  own  development  there. 
nor  is  it  likely  to,  for  the  electrical  industry  of  the  United 
States  is  undoubtedly  further  advanced  than  that  of  any  for- 
eign country.  Considering  the  brief  space  of  two  or  three 
years  they  have  had  to  grapple  with  the  difficulties  of  road 
locomotion  our  electrical  engineers  certainly  make  a  very 
commendable  showing. 

Limiting  Speed. 

The  city  fathers  of  Cleveland,  O.,  have  finally  taken  action 
on  the  matter  of  regulating  the  speed  of  motor  vehicles.  They 
have  directed  the  superintendent  of  police  to  enforce  the  ordi- 
nance regarding  the  speed  of  vehicles  in  the  streets.  Similar 
ordinances  may  be  looked  for  from  other  municipal  authorities. 
Even  in  Paris,  hotbed  of  enthusiasm  that  it  is,  the  excessive 
speeds  that  have  been  fostered  by  road  racing  are  beginning 
to  be  frowned  down,  and  the  rational  side  of  the  motor  vehicle 
is  coming  to  the  front.  Let  enthusiasm  be  tempered  by  judg- 
ment at  the  outset  in  America,  and  much  unnecessary  friction 
will  be  avoided. 

Professor  Herring's  Light  Hotors, 

\Vc  wish  to  call  particular  attention  to  the  article  in  the  fol- 
lowing pages  on  Professor  A.  M.  Herring's  latest  bicycle  and 
flying  machine  motors.  Professor  Herring  has  probably  had 
as  much  experience  as  any  man  in  this  country  in  the  con- 
struction of  light  motors  of  all  kinds,  as  he  has  been  for  years 
endeavoring  to  find  one  which  would  solve  the  problem  of 
aerial  locomotion.  We  ho]u'  in  the  near  future  to  give  com- 
plete details  of  these  niarselously  light  and  eflicient  little 
machines. 

Large  Order  for  Jlotor  Trucics. 


The  Graham  Equipment  Co.,  of  170  Summer  street,  Boston. 
Mass.,  report  that  they  have  an  order  from  the  National  Trans- 
portation Co..  of  the  same  city,  for  135  motor  trucks,  to  be 
used  under  the  steam  'buses  which  the  latter  company  is  to 
introduce  in  Boston  and  vicinity. 

These  trucks  will  be  built  with  steel  frames,  and  will  be 
e<|uippe(l  with  "Graham's  Spring  Suspension  and  Equalized 
Brakes,"  which  is  said  to  he  the  only  device  which  will  ob- 
viate the  use  of  rubber  tires  on  heavy  vehicles,  and  yet  permit 
a  high  rate  of  speed  over  city  pavements  without  jar  or  in- 
convenience to  the  passengers,  or  damage  to  the  motive  power. 
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Professor  Herring's  Flying  Machines 
and  Bicycle  Hotors. 


Professor  A.  M.  Herring,  tbc  wcll-kiiown  investigator  of 
the  art  of  flying,  whose  aeroplanes  and  motor  were  described 
ill  our  issue  of  May,  1897,  has  been  steadily  engaged  ever 
since  in  perfecting  his  apparatus,  and  now  announces  that  he 
bas  constructed  the  first  self-propelled  flying  machine  to  suc- 
cessfully carry  an  operator  in  free  flight  The  power  em- 
ployed ts  compressed  air.  Professor  Herring  has  just  con- 
cluded a  series  c»f  most  satisfactory  experiments  at  St,  Joseph, 
Mich.  The  flying  machine  in  its  latest  form  weighs  eighty- 
six  pounds  complete,  and  consists  of  two  long  surfaces  or 
aerocurves,  which  resemble  broad,  shallow  gutters  turned  up- 
side dow^n  and  spaced  one  above  the  other  about  a  yard  apart. 
These  surfaces  in  themselves  arc  marvels  of  construction. 
They  are  of  the  thinnest  China  silk,  stretched  over  very  light 
curved  wooden  ribs,  and  varnished  with  a  transparent  shrink- 
ing varnish,  which  stretches  the  silk  without  a  single  wrinkle. 
to  the  tightness  of  2  drum  head.  These  surfaces  are  then 
trussed  together,  one  above  and  one  bclow\  by  a  number  of 
upright  posts.  Then  diagonal  steel  w^res  make  the  machine 
resemble  a  miniature  bridge,  which  by  its  extreme  rigidity 
and  lightness  shows  tlie  highest  skill  of  the  mechanical  en- 
gineer. 

Just  above  the  lower  surface  of  this  is  a  small  two-cylinder 
motor,  weighing  perhaps  a  dozen  pounds,  but  which,  if  neces- 
sary, can  develop  four  or  five  horse-power.  This  motor  turns 
two  five-foot  propellers,  set  parallel  and  situated  one  at  the 
front  and  one  at  the  rear  of  the  machine.  Below  the  motor 
is  a  small  tank  six  or  seven  inches  in  diameter  and  about 
two  feet  long.    This  is  filled  wilh  compressed  air,  884  cubic 


inches  at  600  pounds  pressure  to  the  square  inch,  furnishing 
power  to  the  motor.  Even  with  the  tank,  about  twenty  inches 
below  the  bottom  surface,  are  two  small  horizontal  bars 
which  in  flight  carry  the  opcrator*s  weight.  Further  out  on 
each  side  and  extending  still  farther  down  are  four  small 
itpright  posts  which  support  the  machine  on  skids.  At  the 
back  of  the  whole  machine  arc  two  surfaces  intersecting  at 
light  angles  and  joined  to  the  main  apparatus  through  an 
automatic  regulative  mechanism. 

The  professor's  trip  in  air  is  thus  described: 

'*Jn  a  few  minutes  everything  was  in  readiness  for  a  flight. 
The  big  door  of  the  pavilion  was  raised  and  the  machine,  sepa- 
rated from  the  tail,  was  carried  to  the  outside  at  the  south 
end  of  the  building.  Here  it  was  coupled  to  a  brass  tube 
from  the  air  compressor  and  inside  a  gasolene  engine  was 
started,  and  the  required  pressure  obtained  in  the  charging 
tank.  The  tube  was  then  uncoupled  and  the  machine,  with 
tail  re-attached,  was  moved  out  into  the  open  stretch,  where 
it  faced  a  twenty-five  mile  wind. 

"The  propellers  were  now  turning  at  a  furious  rate  by  force 
of  the  wind.  Mr.  Herring  crawled  underneath  the  apparatus 
rtud  raised  it  so  easily  that  it  seemed  to  possess  no  weight  at 
all.  A  few  forward  steps  were  made,  the  motors  shrieked  and 
the  machine  leaped  forward,  an  instant  later  sailing  in  free 
air,  with  the  skids  nearly  a  yard  above  the  sand  and  the 
operator's  legs  drawn  up  in  a  bunch  near  the  tank. 

"It  was  really  flying — already  the  machine  had  covered 
a  distance  of  fifty  or  sixty  feet  when  the  speed  perceptibly 
slackened  and  a  little  farther  on  the  apparatus  came  gently 
to  rest  on  the  sand.  The  distance  covered  was  afterward 
measured  at  seventy-three  feet  and  the  time  of  flight  was  esti- 
mated by  Mr.  Herring  at  eight  to  ten  seconds.  He  explained, 
however,  that  though  this  represents  a  speed  of  only  five  or  six 
miles  an  hour  over  ground,  the  real  speed  of  the  machine 
was  more  nearly  thirty. miles  an  hour,  as  it  was  advancing 
against  a  twenty- five  mile  wind." 

Mr  Herring  expresses  himself  as  well  pleased  with  the 
results  50  far  obtained  and  expects  to  continue  experiments 
with  a  machine  capable  of  much  longer  flight  next  season. 


A.    M.    herring's   CO.MPRESSED  AIM   FLVING   MACHINK. 
fitut  motor  machine  to  8Uoce«*fttlly  cany  an  opcrutor  in  free  flight. 
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He  feels  that  this  experiment  leaves  little  question  of  the 
possibility  of  building  a  machine  which  will  fly  and  carry  its 
operator.  He  considers  it  unlikely,  however,  that  flying 
machines  will  ever  carry  freight  or  more  than  one  or  two 
persons  at  a  time." 

"Though  my  struggles  with  the  problem  have  been  long  in 
the  time  consumed,  much  of  them  can  be  told  in  a  few 
words,"  said  Mr.  Herring.  "I  had  always  felt  that  the  prob- 
lem held  no  difficulty  which  engineering  skill  could  not  meet, 
when  I  began  work  on  it 

"In  1890,  at  a  time  when  my.  means  warranted,  I  began 
building  steam  models  and  experimenting  in  earnest  to  over- 
come difficulties,  at  first  not  even  suspected,  but  which  proved 
more  and  more  formidable  as  time  went  on.  The  work  was 
expensive  and  became  so  absorbing  as  to  cause  neglect  of 
other  interests.  This  necessitated  abandonment,  for  a  time. 
Later,  my  interest  in  the  subject  led  me  to  take  service  with 
Other  experimenters,  whose  ideas  differed  radically  from  my 
own.  I  cast  about  in  many  directions  for  aid  to  continue  my 
own  experiments  and  met.  as  is  usual  in  such  cases,  .many 
disappointments.  One  newspaper  even  had  my  plans  investi- 
gated by  an  expert,  who  reported  them  feasible,  but  nothing 
was  done." 

The  construction  of  the  present  machine  and  the  furthering 
of  these  experiments,  which  may  have  brought  the  world 
within  sight  of  a  practical  solution  of  a  2,000-year-old  problem, 
Mr.  Herring  modestly  says,  are  more  largely  due  to  M.  C. 
Arnot,  of  Elmira,  N.  Y.,  than  to  himself. 

The  gasolene  engine,  with  3x3  inch  stroke,  has  an  auto- 
matic timing  lead  to  the  igniter,  and  can  be  speeded  up  to 
2,200  revolutions  a  minute. 

As  shown  in  the  illustration  the  mechine  is  just  in  the  act 
of  landing.  The  propellers  are  going  at  full  speed  and  ace 
almost  invisible.  On  the  ground  can  be  seen  just  above  A 
and  B,  the  two  waves  or  furrows  of  sand  being  spread  by  the 
advancing  skids. 

Professor  Herring  is  now  building  a  steam  motor,  which 
he  hopes  will  be  capable  of  longer  flight.  One  of  these  mo- 
tors has  just  been  tested.  It  has  a  two-inch  bore,  a  three-inch 
stroke,  works  with  any  pressure  up  to  250  pounds  to  the 
square  inch  and  can  be  run  at  2,500  revolutions  a  minute.  At 
200  pounds  boiler  pressure  and  1,200  revolutions  it  gives  over 
five  and  a  half  horse-power.  It  is  fitted  with  ball  bearings  and 
ball  bearing  eccentric,  and  is  made  throughout  of  tool  steel, 
for  the  most  part  tempered  and  ground  to  a  fit.  The  entire 
weight  of  the  motor  is  2.73  pounds. 

BICYCLE   MOTORS. 

Our  old  subscribers  will  remember  the  bicycle  motor,  which 
Professor  Herring  built  several  years  ago,  and  which  |was 
shown  and  described  in  connection  with  his  former  flying 
machine.  He  is  now  getting  some  motor  bicycles  ready  for 
the  market.  He  hoyes  to  have  them  out  by  June  20.  The 
motors  will  be  of  the  Otto  type,  variable  speed,  all  working 
parts,  including  the  two  speed  michanism  or  change  gears, 
being  ball  bearing  and  enclosed  in  oil-tight  cases.  The  gear- 
ing of  the  motor  is  novel  in  that  there  are  no  cog  wheels,  and 
through  friction  any  pull  up  to  thirty-two  pounds  can  be 
obtained  at  the  rim  of  the  wheel,  which  ought  to  enable  a 
rider  to  climb  a  ten  per  cent,  grade  on  a  poor  road. 

The  motor  fits  on  the  crank  hanger  of  the  bicycle. 

The  inventor  hopes  to  sell  the  complete  outfit  at  $250.  His 
present  address  is  St.  Joseph,  Mich. 


The  General  Carriage  Ca 


A  sensation  was  caused  in  New  York  motor  vehicle  circles 
last  week,  when  the  facts  regarding  the  General  Carriage 
Co.,  the  New  Jersey  corporation  with  $20,000,000  capital  noted 
in  our  last  issuat  The  most  interesting  feature  of  this  new 
competitor  for  business  in  New  York  State  is  not  its  large 
capitalization,  which  may  be  increased  at  the  pleasure  of 
the  directors,  but  the  broad  charter  or  franchise  it  holds  from 
the  State  of  New  York,  by  which  it  is  empowered  to  construct 
and  operate  carriages  and  other  vehicles  drawn  by  horses  or 
propelled  by  mechanical  means  on  all  streets  of  all  cities  of 
the  first  class  in  the  State.  A  general  freight  business  may 
also  be  done  if  desired.  In  fact  the  franchise  practically  gives 
the  new  company  a  monopoly  of  the  public  vehicle  business 
in  New  York  State. 

The  chief  incorporators  are  Henry  B.  Livingston,  of  the 
New  York  banking  house  of  Lee,  Livingston  &  Co.;  Reginald 
W.  Rives,  Edward  A.  Brennan,  J.  Frederick  Kernochan  and 
Thomas  St.  John  GafTney,  but  the  real  power  behind  the 
throne  is  said  to  be  Richard  Croker  and  his  associates  in  the 
New  York  Autotruck  Co.,  whose  compressed-air  system  the 
new  company  has  secured  the  right  to  use. 

According  to  its  charter  the  company  may  establish  a  "time 
service"  an<!  a  "distance  service,"  and  subdivide  the  latter  into 
a  "mileage"  and  a  "circuit"  service.  It  is  allowed  to  charge 
not  more  than  seventy-five  cents  an  hour  for  the  time  service, 
and  not  more  than  twenty-five  cents  a  mile  for  the  distance 
service  for  each  person.  And  it  may  define  the  limits  and 
boundaries  of  its  circuits,  making  such  regulations  as  to  opera- 
tion and  fare  as  it  may  desire. 

'  It  is  said  the  company  will  introduce  stages  running  cross- 
town  in  New  York  in  competition  with  the  surface  railroads, 
and  that  in  the  shopping  districts  three  cent  fares  will  prevail. 

As  to  the  franchise  of  the  Fifth  avenue  stage  line,  in  regard 
to  the  disposition  of  which  many  conflicting  rumors  have 
been  current  of  late,  it  is  now  authoritively  announced  that  it 
has  been  purchased  by  the  Electric  Vehicle  interests,  but  in- 
asmuch as  the  charter  of  the  General  Carriage  Co.  gives 
them  the  right  to  operate  their  vehicles  in  Fifth  avenue  as  well 
as  elsewhere,  the  value  of  the  Fifth  avenue  franchise  is  rather 
problematical. 

The  Krieger  system  of  electrical  vehicles  has  been  bought 
up,  as  has  already  been  announced  in  our  columns,  and  plans 
are  being  laid  for  the  manufacture  of  large  numbers  of  these 
cabs,  to  be  put  in  service  in  the  metropolis  as  soon  as  prac- 
ticable. Gasolene  systems  are  also  being  investigated  by  the 
General  Carriage  Co.,  which  from  all  appearances  is  pre- 
paring for  a  determined  onslaught  upon  the  fortress  of  the 
Electric  Vehicle  Co.'s  boasted  monopoly. 

The  stock  of  the  General  Carriage  Co.  is  all  pooled  until 
January  i,  1900.  which  allows  ample  time  for  these  two  great 
corporations  to  become  better  acquainted  with  each  other,  and 
take  the  measure  of  each  other's  power.  Whether  the  result 
will  be  competition  or  an  amicable  understanding  or  absorp- 
tion of  the  new  rival  by  the  Electric  Vehicle  Co.  and  the 
New  York  Electric  Vehicle  &  Transportation  Co.  time  will 
tell. 


The  Lander  Transportation  Co.,  Lander,  Mont.,  are  plan- 
ning to  introduce  nunor  omnibuses  to  carry  passengers  from 
Casper  to  Walton,  Lander,  Thermopolis.  Meeteesee,  and  the 
Yellowstone  Park. 
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ELECTRIC   %'ICTORtA.      COLUMBIA    AUTOMOBILE   CO,»    HARTKORD,    CONN. 


The  New  York  Electrical  Exhibition* 


LATEST  COLUHBIA   ELECTRIC   VEHICLES. 

The  most  recent  types  of  electric  vehicles  built  by  the  Co- 
lumbia Automobile  Co.,  illustrated  herewith,  comprise  two 
pleasure  vehicles  of  the  lighter  class,  a  brougham  and  an 
emergency  wagon  of  the  t^-pe  used  by  electric  railway  com- 
panies in  the  large  cities* 

Fig,  1  shows  a  lady's  small  Victoria^  the  body  suspended 
through  fore  and  aft  elliptical  springs  at  the  rear,  and  a  trans- 
verse  spring  and  sprintf  irons  nt  the  front,  upon  a  running 
frame  of  steel  tubing.  This  carriage  is  driven  through  a 
tubular  rear  axle,  split  at  the  balance  gcar»  but  reinforced  by 
a  rod  passing  through  its  entire  length,  giving  it  stiffness,  yet 
pennitting  the  balancing  of  the  two  sides  of  the  driving  axle: 
when  necessary. 

The  balance  gear  and  motor  pinion  arc  enclosed  in  the 
aluminum  casing,  permitting  of  running  them  in  oil.  The 
motor,  hung  between  the  rear  axle  and  a  cross  tube»  is  built 
for  twenty  amperes  and  seventy-five  volts,  at  which  load  it 
yields  eighty  per  cent,  efficiency.  Its  weight  is  140  pounds. 
The  total  weight  of  the  vehicle  is  1,450  pounds;  of  the  bat- 
teries 6go  pounds.  The  usual  electrical  equipment  is  supplied, 
the  forty-four  cells  of  batteries  being  grouped  in  four  boxes 
and  giving,  through  alterations  in  the  grouping,  speeds  of 
15*  7-5  atid  3.8  miles  per  hour.  Three  inch  pneumatic  tires 
on  twcnty-cight  inch  whcHs  are  employed. 

Fig.  2  shows  a  runabout  phaeton  for  two  passengers,  thu 
electrical  and  mechanical  equipment  of  which  resembles  the 
Victoria  very  closely. 

A  brougham  built  for  private  use  h  illustrated  by  Fig.  3. 
The  small  details  of  this  vehicle  have  been  carried  out  with 


all  (he  completeness  and  elegance  possible.  The  body  is 
given  an  easy  riding  motion  upon  half  platform  springs  at 
the  rear,  and  a  compound  Brewster  spring  at  the  front.  No 
reach  is  employed.  The  batteries  are  placed,  two  boxes  under 
the  driver*s  seat  and  two  boxes  at  the  rear.  The  interior 
luxuriously  upholstered  in  satin,  broadcloth  and  leather,  and 
cont^tin.s  such  conveniences  as  an  electric  reading  lamp,  hand 
mirror,  pockets  and  shelves  for  parcels,  and  a  small  clock  set 
in  the  upholstery.  An  electric  signal,  operated  by  a  push 
button  within,  affords  communication  with  the  driver  at  any 
time.  A  forty  ampere  motor  is  used  on  the  vehicle,  capable 
of  giving  eighty-three  per  cent,  efficiency  at  normal  load,  and 
seventy-eight  per  cent  efficiency  at  150  overload.  It  is  spring 
suspended,  and  drives  through  the  balance  gear  and  a  singli 
reduction.  The  wheels  are  of  wood  and  the  tires  solid.  Thf 
batteries  weigh  1,375  pounds,  the  carriage  complete  4,1c 
pounds.  The  maximum  speed  is  eleven  miles  an  hour,  and 
under  good  conditions  of  road  twenty-fivc  miles  on  a  single 
*harge  can  be  expected. 

A  good  illustration  of  one  of  the  many  useful  and  fit  applt- 
cations  of  the  electric  vehicle  is  shown  in  Fig,  4,  the  emer- 
gency wagon.  This  is  equipped  with  all  the  appliances  and 
tools  carried  on  wagons  of  this  type— fire  extinguishers,  ex* 
tension  ladder,  stretcher,  lanterns,  and  a  complete  kit  of  line- 
men's tools  and  apparatus. 

It  is  built  to  carry  a  crew  of  four  or  five  men  at  a  speed  of j 
ten  miles  an  hour  for  eighteen  miles,  this  distance  being  mucli'l 
ir  excess  of  the  requirements  in  this  class  of  work.  The 
Latteries,  weighing  1,400  pounds,  are  carried  beneath  the  main 
body,  and  arc  removable  at  the  side.  The  total  weight  is 
4.500  pounds.  Wooden  wheels,  forty-two  inches  in  diameter 
It  the  rear  and  thirty-six  inches  in  the  front,  with  solid  tirei^ 
tire  used. 
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'The  vehicles  of  the  Woods  Motur  Vehicle  Co.,  Chicago, 
Ilh,  arrived  the  latter  part  of  the  week,  and  were  in?itallcd  in 
the  space  behind  that  of  the  Columbia  AiUo mobile  Co.  Thcv 
Are  five  in  nuni!>cr — a  Victoria  hansom  cab,  a  runabout  buggy, 
a  trap,  a  stanhope  and  a  brake.  These  vehicles  will  be  illus- 
trated and  described  in  the  forthcoming  issue. 

The  Rikcr  Co.  have  introduced  this  week  a  theatre  'bus  and 
a  ponderous  truck,  which  they  employ  to  carr>^  their  vehicles 
to  the  shipping  points. 


Electric  Vehicle  flessenger- Service. 


Il  is  stated  that  the  Electric  Vehicle  Co,,  of  New  Yok, 
intends  to  invade  tlic  messenger  service  field.  That  is,  their 
motormen  will  give  receipts  for  letters  and  parcels  and  de 
Hver  them  at  regular  rales  for  distance.  The  calling  of  a 
cab  and  giving  the  driver  a  shilling  to  deliver  a  note  or  a 
package  has  long  been  an  English  fashion,  but  it  has  never 
obtained  to  any  extent  in  this  country. 

But  now  the  Electric  Vehicle  Co,  intends  to  make  the  carry- 
ing of  messages  and  parcels  a  feature  of  their  service.  No 
direet  solicitation  will  be  made,  as  it  is  a  mooted  question 
whether  the  present  articles  of  incorporation  cover  it.  But 
it  will  be  understood  around  hotel s»  theatres  and  other  cab 
stands  that  the  cabbies  will  deliver  letters  and  parcels  at  reg- 
ular rates  for  distance. 


Dama£:e  Suit  in  Philadelphia. 


The  first  suit  in  the  Pblbdelphia  courts  to  recover  dam- 
ages for  injury  alleged  lo  have  been  due  to  the  use  of  motor 
vehicles  in  the  streets,  was  commenced  by  George  W.  Burke 
on  May  ir,  against  the  Pennsylvania  Electric  Motor  Co. 

Mr.  Burke  tef titles  that  on  April  17,  his  horse  antl  wagon 
was  being  driven  through  the  street  when  a  motor  vehicle, 
coming  in  the  opposite  direction,  was  operated  in  such  a  care- 
less manner  that  the  horse  became  frightened  and  ran  away, 
wrecking  the  wagon  und  harness.  Mr.  Burke  asks  for  $1,000 
to  cornpensate  him  for  the  deslruclion  of  the  wagon  and  har- 
ness, and  the  injury  to  the  horse. 


From  the  Consul  General  at  Paris. 


John  K.  Gowdy,  United  States  Consul  General  at  Paris, 
writes  to  the  State  Uepartment  as  follows  of  motor  vehicles  in 
the  French  Capital  : 

**On  Ea.ster  Sunday,  April  2,  iSt^ij,  the  tirst  installment  of 
automobile  tabs  was  placed  at  the  dtspo.sal  of  tUe  Parisian 
public.  As  soon  as  they  issued  from  the  depot  at  Auber- 
VI liters  they  were  eagerly  sought  aft^r,  and  gavs  most  satis- 
lactory  lesiilLs.  The  number  of  these  vehitlcs  is  daily  being 
increased,  and  the  Compagnie  G«^n^ra1e  des  Voitures  expects, 
after  a  month's  trial,  to  bu  m  a  position  lo  judge  of  the  con- 
venience or  drawbacks  «f  the  present  type  of  cabs.  Impres- 
sions of  the  woodcuts  of  the  two  types  at  present  in  use  1  in- 
close herewith.  These  vehicles  are  providtd  with  accumu- 
lators, enabling  thenj  to  travel  from  sixty  to  eighty  kilometers 
(thirty- seven  to  forty-nine  miles)  without  recharging  the  bat- 
teries. 

**  The  tariff  varies  according  to  the  number  of  persons. 
For  one  or  two  passengers,  the  ordinary  cab  fare  is  applied, 
viz.:  1.50  or  2  francs  (28,9  or  38.(1  cents)  per  hour;  for  three 
persons,  2  francs  the  journey,  and  four  persons  2.50  francs 
t48.2  cents).  Between  12,30  and  6  A.  M.  the  rate  is  2.25  or 
2.50  francs  (43.4  or  48  2  cents)  the  journey;  and  2,50  to  2.75 
francs  (46^.2  to  52,$  cents)  per  hour,  according  to  the  number 
of  passengers  Fares  beyond  the  fortifications  will  be  25 
centimes  (4.82  cents)  above  the  existing  rate  for  ordinary 
cabs. 

•*  The  eventual  adoption  of  automobiles  for  general  use  in 
Paris,  as  well  as  throughout  France,  seems  to  be  a  toregonc 
conclusion;  but  there  is  no  doubt  that  the  treciendous  speed 
at  which  private  individuals  with  their  motor  tricycles  and 
other  experimental  automobiles  dash  about  the  streets  has  bad 
a  tendency  to  discourage  the  adopiitm  of  automobiles  by  those 
who  would  othenvise  make  purchases.  By  daily  observation 
in  Paris,  it  is  easy  to  see  that  improvements  are  constantly 
being  made  in  doing  away  with  the  objectionable  odors,  ex- 
cessive vibration  and  noise. 

'*Tbe  action  of  the  Compagnie  G^n^ale  des  Voitures  In 
establishing  the  speed  of  us  automobiles  in  the  city  at  about 
eight  kilometers  (five  miles)  an  hour,  will  diminish,  if  not 
avoid,  the  crushing  of  pedestrians  and  serious  accidents  Tne 
element  of  fear  being  eliminated,  the  introduction  of  reliable, 
and  not  too  complicated,  mechanism  will  certainly  produce  a 
new  era  in  locomotion  throughout  France. 

'*  I  may  state  that  an  important  and  appreciative  merit  in 
the  new  automobile  cabs  is  the  brake  placed  in  the  interior  of 
the  vehicle,  by  which  the  passenger  can  not  onlychei^k  the 
speed,  but  bring  the  conveyance  to  a  standstill  independently 
of  the  conductor.  In  order  to  have  rhe  trial  complete  and  ot>- 
tain  th«  consensus  of  public  opinion,  registers  are  placed  at 
each  cabstand  for  such  observations  as  individualsi  may  see  fit 
to  make.  It  is  the  intention  of  the  company  to  daily  increase 
the  supply  of  vehicles,  as  may  be  justified  by  the  demands  of 
the  public." 
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STEAM  *»US   OP^NATfONAL  TRANSPOKTATION    CO, 


Steam  'Buses  in  Boston  Suburbs. 


LONDON  NOTES. 


Motor  vehicle  promoters  have  been  stirring  latdy  in  Bos- 
ton,  and  vicinity.  Close  upon  the  report  of  live  plans  of  the 
great  electric  cab  company  iliat  is  going  to  fill  the  streets  of 
the  New  England  metropolis  with  the  same  kind  of  vehicles 
that  are  now  in  use  in  New  York  comes  the  news  of  another 
company  which  is  aboat  to  supply  the  needs  of  Boston's 
suburbs,  not  by  the  use  of  electric  power,  however,  but  by 
the  use  of  steam.  This  new  organization  is  the  National 
Transportation  Co.,  incorporated  under  New  Jersey  laws, 
with  a  capital  of  $50,000,  and  having  offices  in  the  Exchange 
Building,  S3  State  street.  The  oflicers  are  Artemas  B.  Uphatn, 
president;  John  L,  Behnekc.  treasurer;  J.  Fred  Beatey,  man- 
ager, and  Joseph  W.  Ferguson,  engineer. 

Franchises  have  been  secured  in  Winthrop,  Milton  and 
other  towns  near  Boston.  The  company  now  has  under  con- 
struction thirty-two  'buses  with  a  seating  capacity  oi  from 
twenty-one  to  forty  persons,  six  of  which  are  to  be  running 
in  the  town  of  Winthrop  by  June  J 7,  six  more  to  be  added 
soon  after.  Other  routes  where  street  railways  are  not  wanted 
have  also  been  secured  by  the  company. 

The  body  of  one  of  these  'buses,  as  shown  by  the  plan,  will 
be  about  eighteen  feet  long  and  four  feet  five  inches  wide,  with 
an  ornamented  seal  for  the  motorman  in  fronts  and  at  the  rear 
a  vcslibulcd  overhang  of  about  two  feet,  with  steps  for  en- 
trance or  egress  at  the  sides.  The  material  used  will  be  thin 
stecJ,  except  for  a  small  amount  of  wood  paneling,  while  the 
body  of  the  vehicle  will  be  built  entirely  separate  from  the 
truck. 

The  engines  arc  being  constructed  by  a  Dorchester  firm. 
The  boilers  will  be  of  the  water  lube  variety. 

The  license  granted  by  the  town  of  Winthrop  runs  for  a 
term  of  one  year  and  stipulates  that  the  fare  shall  not  exceed 
five  cents,  school  children  being  carried  at  half  fare,  and  that 
the  tires  used  shall  be  not  less  than  two  and  a  half  inchc? 
wide. 


LAWSON  S  MOTOR    BICYXLE. 

Lawson's  Motor  Safety  Co.,  Ltd.,  40  Holborn  Viaduct, 
London,  E,  C,  is  one  of  the  latest  results  of  Harry  J*  Law- 
son's  efTorts  in  connection  with  the  motor  industry,  Thii 
company  has  been  formed  to  exploit  Mr.  Law  son's  new  de- 
sign of  motor  bicycle,  of  which  as  adopted  to  a  lady's  ma* 
chine  I  send  you  an  illustration  herewith.  It  will  be  seen 
that  the  whole  arangemcnt  is  quite  new.  The  motor,  which 
works  with  gasolene,  is  of  one  and  a  quarter  H,P.;  it  is  con- 
nected to  the  rear  portion  of  the  frame  on  one  side  of  the 
rear  wheel.  The  motor  shaft  passes  through  the  hub  of  the 
rear  wheel  and  carries  a  small  fly-wheel  on  the  opposite  side. 
Tube  ignition  is  employed,  oil  for  the  lamp  being  supplied 
from  a  separate  pressure  tank.  The  reduction  of  the  speed 
of  the  motor,  as  compared  with  that  of  the  rear  wheel,  is 
effected  by  means  of  cpicycUc  gearing  connected  to  the  insWe 
of  the  hub  bf  a  clutch.  The  long  oval-shaped  tank  seen  be- 
hind the  saddle  serves  a  variety  c»f  purposes.  It  comprises  an 
oil  storage  lank,  a  carburetting  chamber,  a  lank  for  lubricating 
nil  anr]  a  pressure  lank  for  the  supply  of  oil  to  the  burner- 
The  brake  is  so  arranged  tliat  when  applied  the  supply  of  ex- 
plosive  mixture  to  the  motor  is  automatically  cut  off.  Pro- 
vision is  also  made  that  by  means  of  a  small  handle  and 
clutch  the  motor  can  be  instantly  thrown  out  of  gear,  ihu? 
enabling  the  rider  to  coast  down  hill,  or  to  pedal  in  the 
usual  way,  without  having  to  work  against  the  motor. 

The  Val  de  Travers  Asphalt  Co.,  Ltd.,  of  Hamilton  House, 
Bishop sgate  street,  London^  E.  C„  are  open  to  purchase 
one  or  more  motor  wagons  to  carry  a  load  of  three  tons  at  a 
speed  of  about  five  miles  an  hour. 

El  Sindicate  Fundador  de  la  Industria  de  Automobiles  en 
Espaiia  has  lately  placed  an  order  for  a  Columbia  electric 
carriage.  This  will  be  the  first  electric  vehicle  in  the  Spanish 
capital.    The  syndicate  has  been  formed  to  promote  the  horse- 
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less  vehicle  movement  in   Spain,   the  moving  spirits  being 
Senor  Batele  and  Senor  Juan  Gomez  Hemas. 

It  is  reported  that  the  municipal  authorities  of  Coventry, 
the  seat  of  the  English  bicycle  industry,  are  considering  the 
question  of  adopting  steam  motor  dust  carts  in  place  of  the 
horse  vehicles  at  ^restnt  in  use.  A  similar  course  has  just 
been  decided  on  at  Glasgow,  the  municipal  authorities  hav- 
ing accepted  the  offer  of  a  local  company  to  provide  an  elec- 
tric du^t  cart  for  the  sum  of  $2^660.  In  the  one  or  two  districts 
that  have  already  adopted  motor  dust  carts  the  motive  power 
is  steam.  The  decision  of  the  Glasgow  authorities  to  adopt 
electricity  has  created  some  surprise  and  the  experiment  will 
be  watched  with  interest. 

Public  motor  vehicle  services  are  steadily  increasing  in 
France.  The  latest  i?  one  between  Montmedy  and  Stenay, 
a  distance  of  about  twelve  miles.  The  vehicles  have  accom- 
modation for  thirty  passengers  and  are  De  Dion  steam  omni- 
buses. 

Following  the  example  set  by  New  York,  London  and 
Paris,  it  is  now  announced  that  a  service  of  motor  cabs  is 
shortly  to  be  started  in  Vienna,  the  local  authorities  having 
just  given  the  necessary  permit  for  fifty  such  vehicles  to  pi/ 
for  hire. 

La  Socicte  de  Construction  de  Cycles  et  d* Automobiles 
(La  Marque  Georges  Richard),  of  Autenil,  near  Paris,  a  con- 
cern which  has  hitherto  only  built  petroleum  motor  vehicles, 
is  reported  to  have  a  new  electric  carriage  on  the  stocks. 

Quite  the  latest  application  of  motor  vehicles  is  to  be  found 
near  Manchester,  where  the  trustees  of  the  Duke  of  Bridge- 
water  are  using  thero  for  the  distribution  of  milk  in  the  dis- 
tricts named. 

An  excellent  indication  of  the  increasing  popularity  of  auto- 
mobilis'm  in  Europe  is  shown  by  the  rapid  way  new  motor 
car  clubs  are  springing  up  in  every  district.  This  week  has 
witnessed  the  formation  of  no  less  than  four  new  clubs,  two 
in  France  and  two  in  Germany.  The  first  is  at  Calais,  where 
the  Automobile  Club  Calaisien  has  just  been  started  under 
the  presidency  of  M.  G.  Cordier.  A  similar  club  has  ^ust 
been  founded  at  Lyons  and  between  thirty  and  forty  members 
enrolled.  At  Aix  la  Chapelle  a  club  has  been  formed  to  be 
known  as  the  West  German  Automobile  Club,  while  at  Stutt- 
gart a  preliminary  meeting  has  just  been  held  relative  to  the 
founding  of  a  motor  car  club  to  include  the  whole  of  the 
province  of  Wurtemburg.  The  West  German  Club  has  quick- 
ly got  to  work,  for  on  Sunday,  May  14,  a  race  between  Aix 
la  Chapelle  and  Coblenz,  a  distance  of  144  kilometers,  is  to  be 
run  off,  under  its  auspices. 

For  some  time  past  the  attention  of  the  fire  authorities  in 
France  has  been  centered  on  the  application  of  motor  vehicles 
to  their  special  work.  At  the  Paris  motor  vehicle  show  in 
June  last  year,  Cambier  &  Co.,  of  Lille,  exhibited  a  motor 
fire  engine,  and  now  it  is  announced  that  the  Paris  fire  brigade 
is  having  a  special  electric  wagon  built  to  carry  the  escape 
ladders  and  other  tackle,  in  addition  to  fifteen  firemen. 


NOTES    ON    REPAIRS. 


WANTED. 

Special  contributions  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York. 


BEARINGS. 

A  point  is  to  look  out  for  hot  boxes  when  overhauling  a 
wheel.  Every  time  a  man  can  put  his  hand  on  the  box  or 
boxes,  he  should  do  so,  even  if  he  has  the  wheel  only  long 
enough  to  fill  the  tires.  This  habit  should  be  acquired.  Many 
a  bearing  has  been  prevented  from  giving  out  by  doing  this. 
Acquire  the  habit,  and  the  care  will  not  be  irksome  or  fa- 
tiguing.   The  old  style  of  bearing,  in  which  the  balls  are  con- 


nected as  shown  at  A.  Fig.  4,  often  heats  and  wears  both 
cones  and  balls,  owing  to  the  tendency  of  the  balls  running  in 
grooves  as  a  result  of  having  but  one  point  of  contact,  B. 
while  the  independent  ball  system  gives  points  of  contact 
from  C  to  D,  as  shown  in  same  figure;  this  permits  the  balls 
to  have  considerable  roll  from  side  to  side  and  avoids  groov- 
ing and  consequently  heating.  Regardless  of  the  style  of 
bearing,  however,  it  is  a  good  plan  to  examine  all  bearings  of 
wheels  in  process  of  being  repaired. 

LOCK   NUIS. 

The  probable  application  of  the  gear  and  shaft  system  as  a 
substitute  for  sprocket  and  chain  will  call  for  new  types  of 
journals  and  nut  adjustments.  In  Fig.  4  a  lock-nut  arrange- 
ment which  may  prove  serviceable.  It  consists  of  a  rouml 
nut,  B,  provided  with  a  collar,  H,  and  a  separate  brass  cup, 
A,  inside  of  which  is  a  coiled  spring,  one  end,  E,  of  which 
projects  through  the  cap,  as  shown,  while  the  other  end  is 
suitable  for  passing  through  a  saw  cut  in  the  reduced  end  of 
the  bolt  inside,  A.  Part  of  the  nut,  B,  which  is  reduced  slight- 
ly in  diameter,  projects  inside  the  cap.  and  has  a  groove  all 
around  it.  Split  pins,  F,  passed  through  holes  in  the  cap,  en- 
gage with  this  groove,  thus  fastening  the  nut  and  cap  to- 
gether, while  allowing  them  to  revolve  independently  of  each 
other.  The  nuts  can  thus  be  screwed  on  or  off  the  bolts  as 
ordinary  nuts.  The  cap  is  held  so  that  the  end  of  the  spring 
inside  the  cap  comes  fair  with  the  saw  cut  in  the  bolt,  the 
hinged  pawls,  C  C,  being  raised  as  shown  in  the  left  hand 
view,  and  the  nut,  B,  screwed  on.  The  cap,  A,  will  not  turn 
around,  but  will  follow  the  nut  along  the  bolt.  After  the  nut 
is  up,  the  cap  is  given  a  turn  in  the  opposite  direction  to  that 
in  which  the  nut  was  screwed,  thus  putting  the  spring  in  ten- 
sion. The  pawls  C  C,  are  now  dropped  into  the  notches,  G, 
in  the  collar  of  the  nut,  as  shown,  thus  completing  the  opera- 
tion. 
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No.  X. 

The  leading  idea  of  the  next  column,  Type  9,  is  that  of  a 
second  or  further  expansion  of  the  working  charge  after  it 
leaves  the  working  cylinder  in  another  cylinder,  and  by 
means  of  a  second  piston  or  cylindrus,  for  further  expansion 
may  take  place  in  the  same  cylinder  on  the  other  side  of  the 
same  piston. 

There  are  some  patent  specifications  prior  to  the  first  one 
mentioned  in  the  table,  q.  v.,  apparently  describing  com- 
pound gas  engines,  viz. — Boulton,  No.  766,  of  1877;  2525,  of 
1878,  and  some  others  later,  which  appear  to  be  constructed 
largely  upon  scientific  principles  known  only  to  the  inventor, 
and  for  that  reason  they  were  omitted.  There  is  also  a  speci- 
fication, Halliwell,  1450,  of  1879,  describing  a  non-compres- 
sion engine,  the  charge  of  which  is  further  expanded  in  an- 
other cylinder,  but  in  the  table,  q.  v.,  only  compression  com- 
pound engines  have  been  included,  as  the  compound  engine 
is  essentially  the  engine  of  the  future.  There  are  also  some,  for 
an  instance,  Maynes,  1882,  whose  chief  characteristic  is  contin- 
uous combustion,  and  these  are  therefore  included  in  the  next 
column.  Type  10,  Class  3.  There  is  a  patent  of  Mr.  Dugald 
Clerk's,  No.  4948,  of  1882,  which  should  proba])ly  have  been 
included  in  the  table,  but  the  inventor  clearly  intended  to  work 
it  with  very  little  or  no  compression.  There  are  numerous  en- 
gines described  in  which  two  cylinders  are  used — the  one  or 
even  both  serving  for  pumping  purposes  to  draw  in  the  charge 
— the  pistons  in  both  of  which  cylinders  receive  the  impulse  of 


the  explosion  simultaneously  or  nearly  so.  There  arc  also 
two  or  three  specifications  in  which  it  is  the  intent  of  the 
inventor  to  efifect  another  working  stroke  by  so  cooling  the 
working  charge  as  to  create  a  vacuum  in  a  second  cylinder. 
For  obvious  reasons  these  have  not  been  included.  Only 
those  specifications  arc  given  in  the  table,  the  engines  de- 
scribed in  which  are  true  compound  engines.  The  definition 
of  compound,  as  applied  to  internal  combustion  engines,  has 
been  taken  to  be,  and  this  column  only  includes,  those  com- 
pression engines  in  which  the  charge  is  ignited,  and  after  do- 
ing a  w^orking  stroke  therein,  it  or  a  portion  of  it,  passes 
to  another  cylinder  or  cylindrus  to  expand  and  do  a  further 
working  stroke. 

In  expanding  to  efTect  a  second  working  stroke,  the  charge 
or  a  portion  of  it  in  which  combustion  is  generally  still  going 
on,  may  pass  to  a  second  cylinder,  to  exert  pressure  upon  a 
second  piston,  or  it  may  pass  to  a  second  cylindrus,  or  ex- 
panding and  contracting  chamber,  upon  the  other  side  of  the 
same  piston,  in  the  cylinder  in  which  the  ignition  took  place. 

From  the  column  Type  9,  by  a  clerical  error,  the  patent  speci- 
fication of  Holt  and  Crossley,  1884.  has  been  omitted.  One  of 
the  engines  described  in  this  specification  has  been  selected 
as  the  first  representative  of  the  compound  engine.  Class  2, 
Type  9,  of  the  table. 

Fig.  36A  is  a  section  through  both  cylinders  of  the  first  en- 
gine described  in  this  patent. 

The  cylinder  A  is  the  high-pressure  cylinder  and  B  the 
low-pressure.  The  high-pressure  crank  is  set  from  70  de- 
grees to  90  degrees  in  advance  of  the  low  pressure.  C  is  a 
valve  which  closes  communication  between  the  two  cylinders; 
the  passage  to  the  cylinder  A  is  through  a  grid  opening  D. 
E  is  the  exhaust  port  of  the  cylinder  A.      F  indicates  the 
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position  of  the  port  for  the  admission  of  the  gas  and  air. 
F  shotdd  not  really  show  in  this  sectional  drawing,  as  it 
is  on  the  top  of  the  horizontal  cylinder  A.  The  high-pres- 
sure piston  has  a  port  H,  which  registers  with  the  port  F  in 
the  cylinder  A.  The  projecting  piece  K,  on  the  high  pressure 
piston,  is  intended  to  prevent  the  passage  of  new  charge 
through  the  exhaust  port  E. 

The  low-pressure  piston  B  is  at  the  beginning  of  its  out- 
stroke  a  little  latter,  the  piston  of  A  near  its  working  stroke 
end  uncovers  the  port  D,  and  the  valve  C  has  been  opened 
and  is  held  open  by  a  cam,  the  products  in  A  pass  through 
to  B  and  exert  pressure  on  the  low-pressure  piston.  The 
high-pressure  piston  continues  its  outstroke  and  brings  the 
port  H  in  the  piston  opposite  the  port  F,  "and  owing  to  the 
reduction  of  internal  pressure  caused  by  the  continued  move- 
ment of  the  piston  of  B  a  charge  of  gas  and  air  is  drawn"  into 
the  cylinder  A.  The  piston  of  A  on  its  return  or  instroke 
closes  the  ports  F  and  D,  and  then  compresses  the  charge 
and  products  remaining  in  A,  and  at  highest  compression  the 
ignition  port  I  in  the  piston  registers  with  the  port  in  the 
cylinder  leading  to  the  igniter,  and  the  charge  is  ignited  and 
the  high-pressure  piston  does  another  working  stroke.  A 
port  L  communicates  between  the  exhaust  port  E  and  the 
low-pressure  cylinder  to  allow  of  the  exhaust  products  being 
expelled  on  the  instroke  of  the  low-pressure  piston.  W  is  the 
watei -jacket. 

This  engine  was  sufficiently  ambitious,  a  great  many  things 
were  attempted  in  its  construction:  (i)  compounding;  (2) 
the  controlling  the  admission,  ignition,  and  exhausting  of  the 
high-pressure  piston,  and  the  exhausting  of  the  low-pressure 
piston  by  means  of  ports  uncovered  b^  the  former,  and  the 
doing  away  with  mechanism  for  valve  opening  other  than 
that  of  the  valve  C;  (3)  the  effecting  the  indrawing  of  the 
new  charge  without  a  pumping  stroke.  One  of  the  chief  ob- 
jects of  this  construction  was  to  do  away  with  the  slide,  a 
source  of  great  trouble  at  the  time. 

The  almost  obvious  questions  which  arise  are:  What  be- 
comes of  the  benefit  to  be  derived  by  compounding  and  the 
"propelling  the  piston  of  B"  by  the  products,  if  the  continued 
outstroke  of  B  is  to  draw  in  the  new  charge?  Would  the 
new  charge  enter  in  sufficient  quantity  to  fire  while  F  registers 
v/ith  H?  If  it  did  enter  in  sufficient  quantity,  would  it  not  flow 
out  of  the  exhaust  port  in  spite  of  the  projection  K  on  the 
piston?  Or,  on  the  other  hand,  would  not  the  exhaust  pro- 
ducts be  in  excess  of  the  new  charge  during  compression?- 

The  idea  of  compounding  is  familiar  as  applied  to  steam, 
but  no  attempt  has  yet  been  successful  to  overcome  the  dif- 
ficulties to  be  encountered  in  making  compound  internal  com- 
bustion engines.  Nevertheless,  it  will  be  seen  by  reference 
to  the  column  Type  9  of  the  table  that  the  attempts  to  effect 
compounding  are  more  numerous  than  one  would  expect. 
Only  one  engine  having  any  similarity  to  a  compound  inter- 
nal combustion  engine,  as  far  as  I  am  aware,  has  been  placed 
on  the  market.  Speaking  entirely  from  memory,  this  was,  I 
believe,  called  the  "Acme,"  produced  by  Messrs.  Magee,  of 
Glasgow,  and  was  on  view  some  years  ago  for  a  short  time 
in  a  window  in  Broad  street,  city  of  London.  I  have  not 
been  able  to  obtain  further  particulars  of  this  engine,  but  I 
think  it  was  made  in  accordance  with  the  patent  specification 
14,578,  of  1886,  which  is  not  a  true  compound  engine,  and  has 
not,  therefore,  been  placed  in  the  column  Type  9.  It  is 
really  of  the  de  Rochas  cycle,  modified  by  the  fact  that  the 
explosion  pressure  is  exerted  upon  two  pistons  simultaneously 
— the  crank  pin  of  the  one  piston  makes  one  revolution  while 


the  crank  pin  of  the  other  makes  two.  The  second  piston  is 
merely  a  large  piston  valve  so  far  as  the  de  Rochas  cycle 
is  concerned. 

To  attempt  compounding  in  internal  combustion  engines 
with  two  cylinders  and  pistons  is,  in  my  opinion,  to  court 
failure,  except  in  very  large  engines.  To  convey  the  hot 
products  of  combustion  from  the  hot  cylinder  to  another 
and  cooler  one  is  necessarily  to  rapidly  cool  down  the  pro- 
ducts and  give  to  the  walls  of  the  second  cylinder  a  large 
part  of  the  heat  which  it  is  intended  to  use  as  power.  A 
judicious  heating  of  the  second  cylinder,  or  parts  of  it,  by 


an  exhaust  jacket  might  rem.ove  a  part  of  the  objection,  but 
even  then  there  are  the  increased  friction,  lubricating  oil 
used,  and  first  cost  entailed  in  the  use  of  the  second  piston  and 
cylinder.  A  further  difftculty  that  has  to  be  encountered  in 
internal  combustion  engines  before  compounding  can  be  at- 
tained with  advantage,  is  that  of  the  cooling  and  expansion  of 
the  products  by  their  rapid  passage  through  a  more  or  less 
contracted  port  to  a  cylindrus  having  a  lower  pressure.  I 
venture  to  think  that  the  engine  shown  by  Fig.  37— specifi- 
cation No.  17,308,  of  1894— will  overcome  these  difficulties. 
Fig.  37  shows  a  horizontal  section  through  the  cylinder  of 
this  engine.  The  de  Rochas  cycle  operates  with  one  varia- 
tion at  the  back  end  of  the  cylinder,  the  same  cycle,  but 
without  ignition,  and  therefore  with  only  that  amount  of  com- 
bustion arising  from  the  flame  which  passes  through  the 
intermediate  ports  takes  place  in  the  front  end  of  the  cylin- 
der on  the  other  side  of  the  piston. 

In  Fig.  37,  A  is  the  jacket  cylinder,  B  the  liner,  C  the 
cover,  D  the  explosion  and  exhaust  valve,  E  the  admission 
valve  for  the  mixture  of  the  air  and  fuel,  F  the  second  ex- 
pansion exhaust  valve,  G  the  admission  valve  for  air  to  the 
second  expansion  end  of  the  cylinder,  Di  the  lever  for  open- 
ing the  exhaust  valve  D,  Ei  the  lever  for  opening  the  admis- 
sion valve  E. 

The  two  valves  for  admission  and  exhaust,  F  and  G  re- 
spectively, are  opened  in  a  like  manner  by  levers  and  cams 
on  the  side  shaft  rotating  at  half  the  speed  of  the  engine. 

H  is  the  piston.  Hi  the  piston-rod,  I  the  rotating  side  shaft, 
J  the  second  expansion  cylinder  end  cover,  Ji  the  piston-rod 
stuffing-box;  K  K  are  the  two  ports  by  which  the  hot  gases 
while  still  in  a  condition  of  combustion  pass  from  the  end 
C  to  the  second  expansion  end  J  of  the  same  cylinder. 

The  explosive  charge  is  drawn  through  the  admission  valve 
E  during  the  suction  stroke,  at  the  end  of  which,  as  the 
pressure  on  that  side  of  the  piston  is  as  usual  slightly  below 
the  atmospheric,  a  small  quantity  of  the  air  and  gases  at  at- 
mospheric pressure  .on  the  other  or  second  expansion  side  J, 
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which  are  then  being  exhausted,  flow  in  through  the  ports  K, 
the  charge  is  compressed  by  the  return  of  the  piston  H  to 
a  high  compression,  and  is  ignited  at  the  dead  point  by  a  hot 
tube  placed  over  the  valve  E,  or  other  method,  propelling  the 
piston  on  its  working  stroke.  Immediately  the  piston  un- 
covers the  ports  K,  near  the  end  of  the  explosion  working 
stroke  the  gases  and  flame  pass  through  the  ports  K  K  into 
the  cold  air  which  has  been  compressed  on  the  other  side  of 
the  piston.  Directly  the  piston  covers  the  ports  K  K  on  the 
return  or  next  instroke  the  exhaust  valve  D  is  opened,  and 
the  products  are  exhausted  in  the  usual  way.  On  the  sec- 
ond expansion  side  J  of  the  cylinder,  the  hot  exhaust  products 
and  flame  not  only  raise  the  temperature  of  the  cold  air.  but 
also  by  increasing  the  total  quantity  of  the  gases  increase 
the  pressure  on  this  side  J.  This  pressure  impels  the  piston 
on  another  working  stroke,  near  the  end  of  which  the  ex- 
haust valve  F  is  opened,  and  remains  open  in  the  usual  way 
during  the  next  exhausting  stroke  of  the  cylinder  end  J.  Dur- 
ing the  next  stroke  air  is  drawn  in  through  the  valve  G,  which 
is  compressed  on  the  return  stroke,  and  when  the  ports  K  K 
are  uncovered  the  flame  and  products  pass  through,  heating 
the  air  as  before,  and  the  double  cycle  continues.  With  the 
modifications  described  both  sides  of  the  piston  carry  out  the 
operations  of  the  de  Rochas  cycle,  fuel  being  mixed  with  the 
air  on  the  one  side  only,  the  combustion  on  this  side  serving 
to  heat  the  charge  of  air  on  the  other  or  compound  side. 


MINOR   MENTION. 

Samuel  Insull  has  been  chosen  president  of  the  Illinois  Elec- 
tric Vehicle  &  Transportation  Co. 

The  Cincinnati  Railroad  Omnibus  Co.,  Cincinnati,  O.,  are 
investigating  electric  motor  vehicles. 

A.  W.  King,  71  W.  Jackson  street,  Chicago,  111.,  has  applied 
for  fourteen  patents  on  a  gasolene  vehicle  motor. 

The  Park  Commission  of  Philadelphia  has  not  yet  de- 
cided whether  motor  vehicles  will  be  admitted  to  the  parks. 

The  Washington  (D.  C.)  Automobile  Co.,  has  ordered  a 
number  of  electric  vehicles  of  the  Columbia  Automobile  Co. 

The  Electric  Vehicle  Co.,  and  the  New  York  Electric  Ve- 
hicle Transportation  Co.,  have  taken  offices  on  the  sixteenth 
floor  at  No.  loo  Broadway. 

John  J.  Mead,  of  Grand  View,  N.  Y.,  is  agitating  for  a 
line  of  electric  stages  to  run  from  the  Tappan  Station  of 
the  West  Shore  Railroad  and  the  Hook  Mountain. 

The  Pittsburg  Express  Co.,  Pittsburg,  Pa.,  has  secured  two 
electric  parcel  delivery  wagons,  which  will  be  used  to  deliver 
parcels  in  the  East  End.  It  is  reported  that  twenty  of  them 
will  be  needed. 

The  Board  of  Aldermen  of  Newton,  Mass.,  where  the  well- 
known  Stanley  steam  carriages  are  manufactured,  are  consid- 
ering an  ordinance  limiting  the  speed  of  motor  vehicles  to  ten 
miles  an  hour. 

Albert  T.  Otto,  president  of  the  American  Motor  Co.,  sailed 
for  Europe  yesterday  to  be  absent  about  a  month.  He  will 
visit  the  leading  centers  of  Germany,  France,  Belgium  and 
England,  in  the  interest  of  his  company. 

J.  W.  Fortune,  representing  the  Canadian  Motor  Syndicate. 
Toronto,  Canada,  is  in  Detroit  organizing  a  company  to  build 
a  factory  and  put  on  the  market  the  electric  "motet,"  recently 
illustrated  in  our  columns.  It  is  said  that  a  number  of  these 
vehicles  will  soon  be  for  hire  at  the  Detroit  cab  stands  at  $i.oo 
an  hour. 


Plan  of  the  Walshe  Blectric  Carriase. 


Mr.  J.  M.  Walshe,  of  Syracuse,  N.  Y.,  whose  plans  for  the 
manufacture  of  electric  carriages  at  Cortland.  N.  Y.,  were 
mentioned  in  our  last  issue,  writes  that  he  has  not  yet  applied 
for  a  patent  on  his  battery,  which^  he  says,  weighs  one-third 
less,  has  one-fifth  more  capacity,  and  will  stand  much  haxder 
usage  than  any  other  now  on  the  market. 

They  will  first  manufacture  a  light  runabout  weighing 
about  450  lbs.,  selling  at  $500,  and  running  seventy-five  or 
eighty  miles  on  one  charge.  **  It  will  be  so  arranged  by  a 
special  system  of  charging  that  any  person  of  ordinary  com- 
mon sense  will  be  able  to  charge  it  from  any  place  where  there 
is  an  electric  light  or  arc  light.** 

The  motor  will  be  of  tbe  forging  type,  slotted  armature  and 
entirely  enclosed,  with  l>ack  lash  and  compromise  gear,  to 
allow  turning  and  backing  up  without  overloading  the  motor. 


COMMUNICATIONS. 


A  Oood  SugKestion. 


Cleveland,  O.,  May  11,  1899. 
Editor  Horseless  Age: 

We  understand  that  some  of  our  competitors  in  your  city 
have  been  industriously  circulating  a  report  that  one  of  our 
carriages,  owned  by  a  gentleman  in  Brooklyn,  had  exploded 
and  burn^  up  his  barn.  We  thought  it  strange  that  we  never 
heard  of  the  fire,  and  being  in  the  city  last  week,  we  took 
the  trouble  to  call  on  the  gentleman,  and  we  were  informed 
that  he  was  out  riding  in  our  carriage  when  the  fire  oc- 
curred in  his  barn,  and  that  it  caught  from  a  coal  stove  which 
he  keeps  in  the  winter,  and  did  but  small  damage.  We  would 
suggest  that  our  worthy  competitors  go  to  work  and  get 
more  carriages  into  the  hands  of  the  people,  and  in  this  way 
help  the  movement  instead  of  talking  about  their  neighbors. 
The  field  is  ample.  Yours  truly. 

The  Winton   Motor   Carriage   Co., 
Geo.  H.  Brown,  Sec'y. 


Believes  in  Liceiwinj:  All  Vehicles. 


New  York,  May  8,  1899. 
Editor  Horseless  Age: 

I  greatly  approve  of  licenses  for  all  managers  of  quick- 
moving  vehicles,  and  believe  many  accidents  would  be  avoid- 
ed by  preventing  boys  from  driving  through  the  streets,  and 
anyone  from  leaving  animals  unfastened,  or  unattended.  I 
ride  almost  every  clear  morning;  and  for  the  past  week  have 
noticed  that  ninety  per  cent,  of  the  animals  left  in  the  street 
are  unfastened  or  unattended.  Fifty  per  cent,  of  those  driv- 
ing have  their  lines  so  loose  that  they  could  not  gain  control 
of  the  animals  to  make  a  quick  stop;  but  two  of  those  about 
to  turn,  or  stop,  have  given  indication  that  I  could  see.  Thirty 
per  cent,  of  those  riding  bicycles  have  failed  to  turn  to  the 
right,  or  pass  to  the  left.  My  brother-in-law,  who  has  just 
returned  from  Europe,  tells  me  that  in  many  cities  there, 
no  one  is  allowed  to  ride  in  the  streets  without  a  license. 

Subscriber. 
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D  is  the  admission-valve,  and  C  the  exhaust  valve,  of  the 
cylinder  A.  F  is  the  admission-valve,  and  E  the  exhaust- 
valve,  of  the  cylinder  B.  The  admission-valves  are  each  con- 
nected with  the  reservoir  in  which  the  gas  or  other  medium 
is  stored  by  a  common  supply-pipe,  as  usual.  The  exhaust- 
valves  C  and  E  open  into  and  are  connected  by  a  passage  II, 
containing  an  auxiliary  valve  G,  opening  on  the  outer  air. 
The  valves  may  be  of  any  of  the  usual  and  approved  forms. 
In  the  drawings  they  are  supposed  to  be  of  the  ordinary 
"pop"  variety.  The  mechanism  for  their  operation  is  illus- 
trated in  the  drawings.  Fig.  i,  as  follows: 

The  valves  D  and  C  are  operated  by  a  slide  7  which  is 
attached  by  means  of  the  links  6  6  to  a  bell-crank  lever  5, 
which  is  journaled  on  a  shaft  2.  The  valves  F  and  E  are 
operated  by  a  similar  slide  21,  which  is  attached  by  the  links 
14  14  the  pin  12,  and  the  links  15  15  to  a  lever  16  on  a  shaft 
3,  turned  by  a  crank  22.  The  slide  21  has  an  extension  19, 
which  engages  with  another  lever  17,  fastened  to  the  shaft  3. 
There  is  also  another  bell-crank  lever  11  on  shaft  2,  having  at 
4he  end  of  its  upper  arm  a  slot  13,  adapted  to  engage  with  the 
pin  12. 

The  two  bell-crank  levers  5  and  11  and  the  lever  9  are 
actuated,  respectively,  by  cams  4,  8,  and  10  on  a  cam-shaft  i. 
The  lever  17  is  provided  with  a  shoulder  27,  which  engages 
with  the  shoulder  26  of  lever  16.  Another  shoulder  28  of 
lever  17  engages  with  the  shoulder  29  of  catch  18.  20  and  23 
are  springs  operating  as  hereinafter  set  forth.  When  not 
actuated  by  the  mechanism  described,  the  valves  are  held  in 
their  seats  by  springs.  The  auxiliary  valve  G  is  operated  by  a 
lever  9,  journaled  on  the  shaft  2  and  having  a  toe  30,  adapted 
to  engage  with  the  catch  18.  journaled  on  shaft  3.  The  cam- 
shaft I  is  actuated  by  the  crank-shaft  25  by  means  of  the 
usual  gearing  24.  The  several  shafts  are  set  in  the  engine  in 
the  usual  manner. 

The  method  of  operation  of  the  mechanism  is  as  follows, 
taking  for  the  purposes  of  the  description  a  gas  engine  of  the 
usual  type,  with  one  high-pressure  and  one  low-pressure 
cylinder.  The  drawings  represent  the  machine  in  operation 
as  a  compound  engine.  The  cam-shaft  i,  actuated  by  the 
crank-shaft  of  the  engine,  which  is  started  in  the  usual  man- 
ner, revolves  in  the  direction  indicated  by  the  arrow  at  one- 
half  the  speed  of  the  crank-shaft,  and  the  cam  4,  engaging 
with  the  bell-crank  lever  5,  pulls  down  the  slide  7  by  means 
of  the  links  6  6,  and  thereby  pushes  down  the  stem  of  the 
admission-valve  D,  thus  opening  it  and  admitting  the  charge 
into  the  cylinder  A.  After  the  "toe"  of  the  cam  has  passed  the 
bell-crank  lever  5  the  slide  7  is  brought  back  by  the  spring  to 
its  "neutral"  position,  thus  closing  the  valve  D.  The  same 
result  may  also  be  accomplished  independently  of  the  spring 
by  using  a  cam  provided  with  two  toes  of  proper  shape.  The 
charge  thus  admitted  is  compressed  and  ignited  in  the  usual 
manner  and  by  its  expansion  fufliishes  the  power-stroke  of 
the  high-pressure  cylinder.  At  the  end  of  the  stroke  the 
cam  4  pushes  up  the  slide  7  by  means  of  the  bell-crank  lever 
5.  and  the  links  6  6,  thus  opening  the  exhaust-valve  C.  The 
gas  thus  allowed  to  escape  passes  through  the  passage  H  and 
into  the  cylinder  B  through  the  valve  E,  held  permanently 
open  by  the  lever  17,  sui)porting  the  extension  ig  of  the  slide 
21.  The  lever  17  is  fastened  by  a  set-screw  or  other  con- 
venient means  on  the  shaft  3,  which  is  operated  by  the  crank 
22  and  locked  in  the  desired  position  by  a  catch  on  the  crank. 
The  gas,  being  thus  admitted  to  the  cylinder  B,  expands 
further  and  produces  the  p(»wer-stroke  of  that  cylinder,  the 
igniter  thereof  not  being  used  when  the  engine  is  working 


compound.  At  the  end  of  this  stroke  the  cam  8  (also  driven 
by  the  cam-shaft  i)  lifts  the  lever  9,  and  thus  pushes  open 
the  valve  G,  so  that  the  charge  is  exhausted  into  a  muffler  or 
into  the  outer  air.  The  valve  G  thus  acts  as  the  exhaust- 
valve  for  the  cylinder  B.  While  the  engine  is  operated  in  this 
manner,  the  admission-valve  F  of  cylinder  B  is  held  shut  by 
its  spring.  The  pin  12  is  held  out  of  engagement  with  the 
bell-crank  lever  11  by  the  links  15  15  and  the  lever  16,  which 
is  locked  in  its  required  position  by  the  shoulder  27  engaging 
with  the  shoulder  26.  The  catch  18  is  held  out  of  engagement 
with  lever  9  by  the  shoulder  28  engaging  with  its  shoulder 
29. 

When  it  is  desired  to  change  from  a  compound  engine 
to  a  twin,  this  is  done  as  follows:  The  operator  unlocks  the 
crank  22  and  revolves  it.  as  shown  by  the  arrow.  This  lower.s 
the  lever  17  and  allows  the  extension  19  and  the  slide  21  to. 
descend  and  the  valve  E  to  be  closed  by  its  spring.  At  the 
same  time  the  catch  18,  being  thus  released,  is  lowered  by  the 
action  of  its  spring  J3  and  comes  into  engagement  with  the 
toe  30  of  lever  9  as  such  lever  is  lifted  by  the  cam  8.  The 
spring  2S  holds  the  catch  18  in  this  position,  and  the  lever  9, 
with  which  it  is  engaged,  thus  holds  the  valve  G  permanently 
open.  Meanwhile  the  same  revolution  of  the  crank  22  re- 
leases the  lever  16,  and  the  spring  20  pulls  the  pin  12  into 
engagement  with  the  slot  13  at  the  end  of  the  upper  arm  of  the 
bell-crank  lever  11,  where  it  is  held  in  such  engagement  by 
said  spring.  The  slide  21  is  thus  brought  into  connection  by 
means  of  the  links  14  14  with  the  bell-crank  lever  11  and  :s 
actuated  by  the  cam  10  in  a  manner  similar  to  that  described 
for  the  slide  7,  bell-crank  lever  5,  and  cam  4.  (It  is  to  be 
observed  that  when  the  engine  is  run  as  a  "compound"  the 
cam  10  simply  rocks  the  bell-crank  lever  11  without  further 
transmitting  its  motion.)  The  crank  22  is  then  revolved  still 
further  to  remove  all  danger  of  the  shoulders  26  and  27  strik- 
ing as  the  lever  16  oscillates.  With  the  mechanism  in  the 
condition  described  each  cylinder  acts  as  a  high-pressure 
cylinder  and  is  operated  in  the  same  manner  as  that  first  de- 
.scribed  for  the  cylinder  A,  so  that  the  engine  becomes  a  twin 
high-pressure  engine,  and  the  auxiliary  valve  G  being  held 
permanently  open  the  passage  II  becomes  practically  a  part 
of  the  atmosphere.  In  this  mode  of  operation  the  igniter  for 
the  low-pressure  cylinder  is  used.  To  change  back  to  a 
compound  engine,  the  above  operation  is  simpjy  reversed  and 
need  not  be  described  in  detail.  The  crank  22  is  revolved  in 
the  opposite  direction,  the  shoulders  27  and  28  engage  with 
the  shoulders  26  and  29.  respectively,  the  pin  12  is  released 
from  the  slot  13,  thus  disconnecting  the  slide  21  from  the  bell- 
crank  lever  11,  the  lever  17  conies  in  contact  with  the  ex- 
tension 19  and  raises  the  slide  21,  the  catch  18  is  disengaged 
from  the  lever  9  and  the  valve  G  thus  released,  and  the  engine 
thus  returns  to  the  condition  first  described. 

No.  624.555 — Explosive  Engine — Hinsdale  Smith,  Spring- 
field, Mass.     Application  filed  October  4,  1897. 

The  piston-rod  is  formed  in  two  sections  B2.  B3,  the  one 
telescoping  the  other  and  maintained  normally  in  their  most 
distended  relations  by  the  spring  m. 

The  piston-rod  section  B3.  which  is  engaged  with  the 
crank  or  wrist  pin  C2.  is  tubular,  while  the  piston-rod  section 
R2  has  a  portion  thereof  fitting  in  the  tubular  section,  its 
inner  extremity  being  necked  down,  whereby  the  shoulder  k 
is  p*-odnced.  The  spring  m  is  seated  in  the  tubular  piston- 
rod  section  and  has  its  opposite  end  resting  against  the 
shoulder  k.  The  said  section  B3  has  the  opposite  slots  n  n, 
in  which  the  extremities  of  the  guiding-pin  n2,  which  is  passe«l 
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through  a  transverse  opening  therefor  in  the  piston-rod  sec- 
tion B2,  have  a  sliding  guiding  fit. 

There  is  an  arm  ei2  affixed  upon  and  radially  extended 
from  the  crank-shaft,  the  outer  end  portion  thereof  being  by 
the  insulation  v  cut  out  from  electrical  connection  with  the 
crank-shaft,  the  extremity  of  this  arm  ci2  having  in  its  revo- 
lution a  wiping  contact  on  and  disengagement  from  the  paired 
adjacent  contact  pieces  or  fingers  e5  e6.  The  said  contact- 
fingers  es  e6  are  mounted  on  a  lever  f,  normally  stationary. 
but  adapted  to  have  its  position  changed  from  a  center  of 
movement  which  is  coincident  with  the  axis  of  the  crank- 
shaft. 

Supported  on  and  movable  in  unison  with  the  piston  or 
what  is  in  substance  the  same,  the  piston-rod  section  B2,  is  the 
forwardly  and  longitudinally  extending  spring  contact  plate 
or  finger  eg,  carrying  at  its  end  the  incline  21,  the  piston  of 


B2  moving  endwise  relative  to  the  piston-rod  section  B3 
assures  the  action  of  the  one  incline  21  against  the  other  22 
snd  offsetting  of  the  extremity  of  spring-plate  eg,  so  that  the 
path  of  this  extremity  as  it  moves  with  the  piston  to  the  com- 
pletion of  said  gas-compression  action,  just  above  referred 
to,  is  such  that  the  said  plates  e8  ep  will  contact  at  the  proper 
time  for  the  making  of  the  spark,  which  is  simultaneous  with 
the  instant  that  the  arm  ei2  is  in  wiping  contact  on  the  termi- 
nals e5  e6.  By  slightly  swinging  the  lever  f  upwardly  or 
downwardly  the  contacting  arm  ei2  will  have  its  wiping  action 
on  the  contacts  e5  e6  correspondingly  earlier  or  later  in  the 
revolution  of  said  arm,  and  thus  the  instant  of  producing  the 
spark  may  be  determined  to  a  nicety.  It  is  also  to  be  noted 
that  the  piston  operates  to  open  the  exhaust-valve  only  at 
every  other  stroke — viz..  the  explosion-stroke — as  the  for- 
ward end  of  the  piston  docs  not  rea9h  the  abutment  h  except 
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which  is  adjacent  a  second  inclined  block  22.  mounted  on  the 
side  of  the  piston-rod  section  B2. 

The  contact  fingers  or  plates  c8  eg  are  arranged  angular, 
the  one  relatively  to  the  other. 

By  the  provision  of  the  normally  open  contact  parts  e8 
and  e9  notwithstanding  the  terminals  c5  and  e6  are  joined  at 
every  rotation  of  the  crank-shaft  as  the  arm  ci2  comes  around 
upon  them  there  will  not  be  a  closing  of  the  circuit,  for  the 
parts  e8  and  eQ  are  not  joined  at  every  forward  stroke  of  the 
piston,  but  at  or  near  the  end  of  every  second  or  compressit^n 
stroke,  for  the  reason  that  in  its  forward  stroke  next  after 
the  explosion  or  working  stroke  the  piston  is  at  its  maximum 
distance  from  the  crank,  the  spring  being  then  uncompressed 
and  the  incline  21  of  contact-plate  eg  will  merely  pass  the 
inclined  contact  eS  without  touching  it:  but  in  its  rearward 
gas-compressing  movement  the  piston  and  piston-rod  section 


at  the  time  it  moves  to  its  forward  limit  and  when  it  is 
in  its  contracted  relation  to  the  crank  under  the  pressure  of 
the  exploded  gas. 

No.  624.451 — Pneumatic  Brake  and  Motor  for  Vehicles — 
Franz  Burger,  Fort  Wayne,  Ind.,  as.signor  of  three-fourths 
to  Henry  M.  Williams,  same  place.  Application  filed  Jan- 
uary 6,  1898. 

Fig.  I  is  a  side  elevation  of  a  bicycle  with  the  mechanism 
embodying  the  invention  applied  thereto.  Fig.  2  is  a  detail 
sectional  view  of  the  motor  and  connections.  Fig.  3  is  a 
similar  view  taken  on  a  line  at  right  angles  10  Fig.  2.  Fig. 
4  is  a  detail  view  of  a  portion  of  the  motor  and  compression- 
cylinder  and  the  distributing-valve,  and  Fig.  5  is  a  detail  view 
of  the  driving  and  brake  wheel  and  its  clutch. 

A  designates  the  frame  of  a  bicycle  of  ordinary  construc- 
tion, and  B  the  combined  brake,  compression,  and  driving- 
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motor  frame.  This  frame  consists  of  two  separated  clamps  i, 
adapted  to  embrace  a  member  of  the  frame  A,  the  clamps  be- 
ing secured  around  the  brace-rod  2  at  one  side  of  the  ma- 
chine. From  each  of  these  clamps  extends  a  supporting- 
bracket  3,  and  in  order  to  maintain  them  in  proper  relative 
position  the  clamps  are  connected  by  a  bar  4,  adapted  to 
rest  in  contact  with  the  brace-rod  2. 


Supported  to  turn  in  separated  ears  5  of  the  upper  bracket 
3  is  a  distributing-valve  C,  cylindrical  in  cross-section  and 
provided  with  a  main  inlet-passage  7,  from  which  two  diverg- 
ing branch  inlet-passages  8  9  lead  to  its  periphery,  and  with 
a  main  exhaust-passage  10,  from  which  diverge  two  branch 
exhaust-passages  12  13,  likewise  leading  to  the  periphery  of 
the  valve,  one  of  the  passages  extending  to  a  point  on  the 
periphery  of  the  valve  intermediate  the  branch  inlet-passages 
8  9.  At  one  end  the  valve  C  is  provided  with  an  arm  14,  and 
at  its  opposite  end  it  is  formed  with  a  nipple  15,  having  .a 
swivel  connection  at  16  with  a  supply-pipe  17,  the  passage  of 
the  nipple  forming  a  continuation  of  the  main  inlet-passage 
7  and  coinciding  with  the  passage  of  the  supply-pipe.  This 
supply-pipe  extends  to  a  compressed-air  reservoir  D,  sup- 
ported upon  the  frame  A,  and  it  is  provided  with  a  suitable 
cut-off  valve  18  and  with  a  by-pass  19,  which  communicates 
with  the  supply-pipe  at  points  above  and  below  the  valve 
18  and  is  provided  with  a  check-valve  20. 

Mounted  to  oscillate  upon  the  distributing-valve  C  is  a 
motor-cylinder  E,  provided  at  its  upper  end  with  an  exten- 
sion 21,  provided  with  a  transverse  opening,  into  which  is 
received  to  fit  closely  the  distributing- valve  C.  At  opposite 
sides  the  extension  bears  upon  the  inner  faces  of  the  ears  5, 
which  prevent  lateral  movement  of  the  cylinder  relative  to  the 
valve.  In  the  walls  of  the  cylinder  E  are  formed  two  passages 
22  23,  which  lead,  respectively,  to  the  front  and  rear  ends 
thereof  and  are  adapted  to  register  alternately  with  the  branch 
inlet  and  exhaust  passages  of  the  distributing-valve  as  the 
cylinder  oscillates. 

Within  the  cylinder  E  is  a  piston  24,  the  rod  of  which  is 
connected  at  its  lower  end  to  a  wrist-pin  25  upon  a  crank- 
disk  26.  The  shaft  27  of  the  disk  26  extends  through  the  hub 
28  of  a  brake  or  driving  wheel  F,  mounted  in  bearings  28a  of 
the  lower  bracket,  and  the  shaft  is  adapted  normally  to  rotate 
within  the  hub  independently  thereof.  In  its  outer  end  the 
shaft  7:j  is  provided  with  a  circular  chamber  29,  into  which 
extends  and  is  adapted  to  move  longitudinally  a  rod  30,  pro- 
vided at  its  outer  end  with  a  head  31.  Mounted  upon  a  pro- 
jecting end  of  the  shaft  27  and  connected  by  means  of  a  spline 
32  to  rotate  therewith  and  to  move  longitudinally  thereon  is 
a  clutch  member  lZ^  provided  in  its  inner  face  with  recesses 
34  and  with  a  beveled  edge  35-    The  head  31  of  the  rod  30 


bears  against  the  outer  end  of  the  hub  of  the  clutch  member 
33,  and  the  rod*  is  surrounded  within  the  chamber  29  by  a  coil- 
spring  ^,  the  normal  tendency  of  which  is  to  move  the  rod  in 
the  direction  of  the  disk  26  and  simultaneously  carry  the 
clutch  member  into  contact  with  the  end  of  the  hub  28  of  the 
driving-wheel  F.  The  end  of  this  hub  is  provided  with  two 
or  more  projections  37,  which  are  adapted  to  enter  the  recesses 
34  of  the  clutch  member  33  when  the  hub  and  clutch  arc 
brought  together,  thereby  effecting  a  connection  between  the 
shaft  27  and  the  driving-wheel  F. 

Any  suitable  means  may  be  employed  for  effecting  connec- 
tion or  disconnection  between  the  clutch  member  33  and  the 
driving-wheel  F. 

The  driving-wheel  F  is  arranged  intermediate  the  usual 
sprocket-wheels  44  45  of  the  bicycle,  its  lower  edge  extend- 
ing below  a  straight  line  drawn  from  the  upper  edge  of  one  of 
the  wheels  to  that  of  the  other,  and  the  lower  edge  of  the 
driving-wheel  engages  with  the  usual  driving-belt  or  chain  46 
of  the  bicycle,  causing  a  bend  in  its  upper  limb  intermediate 
the  front  and  rear  sprocket-wheels. 

A  belt  is  used  to  connect  the  wheels  44  45,  the  driving- 
wheel  F  being  provided  in  its  periphery  with  a  wedge-shaped 
groove.  A  sprocket-wheel  may  be  substituted  for  this  wheel 
when  the  usual  driving-chain  is  employed. 


In  operation,  assuming  the  parts  to  be  in  the  positions 
shown  in  Fig.  2,  with  the  valve  18  open  and  the  crank-disk 
26  and  driving-wheel  F  connected  together,  compressed  air 
will  flow  from  the  reservoir  D  and  enter  the  front  end  of  the 
motor-cylinder  E  through  the  passages  7.  8,  and  22,  forcing 
the  piston  upward  and  rotating  the  crank-disk  in  the  direction 
of  the  arrow,  and  by  means  of  the  engagement  of  the  disk 
with  the  driving  chain  or  belt  46  the  bicycle  will  be  propelled 
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forward.  During  the  time  the  piston  is  moving  upward  the 
passages  13  and  23  have  been  brought  to  register  with  eacn 
other,  and  the  air  in  the  upper  end  of  the  cylinder  escapes 
through  the  passages  into  the  exhaust-passage  10  and  out 
through  the  end  of  the  distributing-valve.  When  the  piston 
has  reached  the  limit  of  its  upstroke  and  starts  upon  its  down- 
stroke,  the  cylinder  E  is  caused  to  turn  upon  the  distributing- 
valve,  thereby  bringing  the  passages  7,  8,  and  23  into  communi- 
cation, resulting  in  the  introduction  of  compressed  air  into 
the  upper  end  of  the  cylinder.  This  turning  of  the  cylinder 
upon  the  distributing-valve  also  brings  the  passages  10,  12, 
and  22  to  coincide,  permitting  the  air  in  front  of  the  piston  to 
escape. 

When  traveling  down  grade,  it  is  desired  to  reduce  the  speed 
of  the  wheel  or  when  it  is  desired  to  replenish  the  reservoir 
with  compressed  air,  the  distributing-valve  F  is  moved  by 
the  operator  through  the  operating-rod  43  and  the  inter- 
mediate connections  to  the  position  shown  in  Fig.  4.  The  cut- 
off valve  18  is  then  closed,  stopping  the  flow  of  compressed  air 
to  the  cylinder.  When  the  valve  F  is  thus  shifted,  the  pas- 
sage 12  is  brought  to  register  with  the  passage  22  on  the 
upstroke  of  the  piston,  causing  air  to  be  drawn  into  the 
forward  end  of  the  cylinder,  and  the  passage  23  is  brought  into 
communication  with  the  passages  7  8,  through  which  the  air 
as  it  becomes  compressed  in*the  upper  end  of  the  cylinder 
escapes  to  the  supply  17,  forcing  open  the  check- valve  20, 
and  flows  through  the  by-pass  19  to  the  reservoir.  Upon  the 
downstroke  of  the  piston  the  cylinder  E  is  moved  to  the  left 
of  the  vertical,  bringing  the  passage  22  into  register  with 
the  passages  7  8,  and  through  these  passages  the  air  as  it  is 
compressed  in  the  forward  end  of  the  cylinder  is  forced  into 
the  reservoir  in  the  manner  above  stated.  When  the  pas- 
sages 7,  8,  and  22  are  thus  brought  to  register,  the  passages 
10,  13,  and  23  coincide  with  each  other;  permitting  air  to  be 
drawn  into  the  upper  end  of  the  cylinder  through  the  exhaust- 
port  prior  to  the  next  up  or  compression  stroke  of  the  pis- 
ton. When  the  motor  is  converted  into  an  air-compressor,  as 
above  described,  by  reason  of  the  resistance  offered  to  the 
movement  of  the  piston  by  the  air  as  it  is  being  compressed 
in  the  cylinder  and  the  consequent  retardation  of  the  rotation 
of  the  driving-wheel,  the  wheel  will  act  upon  the  driving  chain 
or  belt  to  decrease  the  rate  of  speed  of  the  wheel.  When  it  is 
desired  to  throw  the  motor  wholly  out  of  use,  the  valve- 
operating  arm  14  is  shifted  through  the  rod  43  and  the  inter- 
mediate connections  to  throw  the  distributing-valve  so  far 
to  the  right  that  communication  between  the  passages  8,  9. 
12,  and  13  and  the  passages  22  and  23  is  prevented. 

No.  624,519 — Differential  Gear — Charles  H.  Metz,  Waltham, 
Mass.    Application  filed  January  6,  1899. 

Fig.  I  represents  a  vertical  sectional  view  of  the  differential 
gear  in  connection  with  the  driving  mechanism  of  a  motor 
vehicle.  Fig.  2  represents  a  vertical  sectional  view  of  the 
differential  gear,  taken  on  the  line  a  a.  Fig.  i.  Fig.  3  repre- 
sents a  plan  view  of  the  central  portion  of  the  shaft-frame. 

In  the  drawings,  5  represents  a  tubular  bearing  of  any 
well-known  construction,  and  6  is  a  similar  bearing  mounted 
in  line  with  the  bearing  5,  but  separated  therefrom  to  admit 
the  differential  gear  between  them.  In  the  present  construc- 
tion the  inner  ends  of  the  bearings  are  connected  by  the 
frame  7.    (Shown  in  plan  view  in  Fig.  3.) 

Journaled  in  the  bearings  5  is  the  shaft  8,  having  any  usual 
number  of  antifriction-bearings  to  co-operate  with  any  such 
members  as  are  carried  by  the  bearing,  and  on  the  outer  end 


of  the  shaft  is  a  wheel  9,  representing  the  mechanism  which 
is  to  be  operated  by  this  shaft.  In  the  bearing  6  is  journaled 
a  similar  shaft  10,  having  at  its  outer  end  the  wheel  10,  these 
shafts  being  held  from  longitudinal  movement  in  their  bearings 
partially  by  the  antifriction-bearings  and  partially  by  the 
spreader  12,  the  reduced  ends  of  which  are  rotatable  in  axially- 
disposed  sockets  formed  in  the  inner  ends  of  the  shafts,  so 
that  the  shafts  may  be  independently  rotatable. 


Z^'^' 


f^'^' 


On  the  inner  end  of  the  shaft  5  is  secured  the  internal 
gear  13,  and  on  the  inner  end  of  the  shaft  10  is  secured  the 
spur-gear  14.  which  is  considerably  smaller  in  diameter  than 
is  the  internal  gear.  Between  the  ends  of  the  shaft  on  the 
spreader  12  is  journaled  the  disk  15,  having  a  peripheral  con- 
struction designed  to  be  engaged  by  a  portion  of  the  driving 
mechanism.  In  the  drawings  this  disk  15  is  shown  as  having 
peripheral  gear-teeth  and  is  larger  in  diameter  than  the  in- 
ternal gear.    In  suitably-disposed  bosses  on  this  disk  or  gear 

15  are  formed  bearings  in  which  arc  journaled  pinion-shafts 
16,  16,  having  at  one  end  pinions  17  17,  which  mesh  with 
the  teeth  of  the  gear  14,  while  to  the  other  ends  of  these  shafts 

16  are  secured  the  pinions  18  18,  larger  in  diameter  than  those 
marked  17,  which  mesh  with  the  teeth  of  the  internal  gear  13. 

When  under  normal  conditions  the  disk  or  gear  15  is  caused 
to  rotate  by  the  mechanism,  as  by  the  motor-gear  19,  the 
pinions  17  and  18,  with  their  shafts,  form  driving  connections 
between  the  said  gear  15  and  the  internal  gear  13  and  the  spur 
14,  thus  driving  the  shaft  8  and  10  and  any  mechanism  with 
which  the  same  are  connected  at  a  constant  speed.  If  now 
cither  of  these  shafts  be  retarded,  as  by  the  cramping  of  one 
of  the  wheels  shown  in  the  drawings  in  turning  a  corner,  the 
internal  gear  13  or  the  spur-gear  14  is  also  retarded  in  its 
rotation,  causing  a  proportionate  acceleration  of  the  rotative 
speed  of  the  pinions  and  the  gear  13  or  14,  as  the  case  may 
be. 
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No.  624,866~Grade  Delineator— John  Riddell,  Schenectady, 
N.  Y.,  assignor  of  one-fifth  to  Alexander  F.  MacDonald, 
same  place.     Application  filed  April  15,  1898. 

Claim. — In  a  device   for  profiling  a   route   traveled  over, 


FOREIGN  PATENTS. 


Water  Cooling  Apparatus  for  Explosion  Motors. — G.  Daim- 
ler, Cannstadt,  Wortemberg. — Patent  No.  10,257  of  1898. 
Published  April  15,  1899, 

This  apparatus  is  mainly  intended  for  motors  employed  on 
vehicles  where  only  a  small  quantity  of  water  can  be  carried. 
Figs.  I  and  2  show  sectional  views  of  the  cooling  apparatas, 
and  Fig.  3  its  application  to  a  motor.  It  consists  of  a  flat 
sided  vessel,  A,  provided  with  a  number  of  tubes,  B.  One  end 
of  these  tubes  opens  into  the  atmosphere,  and  the  other  termi- 


nates in  a  closed  vessel,  C,  in  which  a  fan,  D,  is  arranged, 
driven  from  the  motor  shaft  as  shown  in  Fig.  3,  and  by  the  aid 
of  which  a  strong  current  of  air  is  drawn  by  suction  through 
the  tubes  B.  The  water,  after  circulating  around  the  cylinder, 
passes  down  the  pipe  £  and  enters  the  cooling  vessel,  from 
which  it  passes  away  through  the  pipe  F,  back  again  to  the 
jacket  of  the  cylinder  sufficiently  cooled  for  use  again.  For 
the  purpose  of  maintaining  a  constant  circulation  in  the  cool- 
ing vessel,  a  small  pump.  H,  is  provided. 


adapted  to  be  mounted  on  a  vehicle  and  operated  thereby, 
the  combination  of  means  for  continuously  moving  the  record- 
ing-surface as  the  vehicle  progresses,  a  rotary  marker,  a  sup- 
port upon  which  the  marker  is  free  to  rotate  and  also  to  move 
laterally,  the  arrangement  being  such  that  the  marker  may 
rotate  without  moving  laterally  or  both  motions  may  take 
place  simultaneously,  depending  on  the  profile  of  the  route 
traveled  over,  means  for  changing  the  position  of  the  sup- 
port as  the  profile  of  the  route  varies,  whereby  the  marker 
is  permitted  to  travel  laterally  along  its  support  and  across 
a  recording-surface  at  an  angle  and  indicate  the  profile  of  the 
route,  and  a  flexible  connector  between  said  means  and  the 
support  for  preventing  lost  motion. 

No.  624,827 — Apparatus  for  Cooling  Gas  Engine  Cylinders. 
—John  W.  Lambert,  Anderson,  Ind.  Application  filed  Octo- 
ber   16,  1897. 

No.  624,678 — Coupling  Device  for  Vehicles — ^Joseph  Plane?. 
Neuilly,  France.    Application  filed  October  4,  1898. 


WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York. 


Volume  I,  No,  1. 

DARTIES  having  copies  of  the  November,  189S, 
*  number  of  Thb  Horseless  Age,  which  they 
are  willing  to  sell  or  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 


FOR    SALE. 

A  new  Winton  motor  carriage  without  a  mar  or 
scratch,  every  part  in  perfect  order,  been  run  98 
miles.  Only  reason  for  selling,  owner  has  not  time 
to  use  it.  Numerous  detail  improvements  have 
been  added.  Would  not  exchange  it  for  one  direct 
from  the  factory.  Has  extra  tank  for  gasoline  for 
long  trips.  Will  sell  at  a  bargain.  H.  N.  GALE, 
Bristol,  Conn. 
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THE  AMERICAN  MOTOR  CO 


Uarlitest.  8tronfl:e*t»  Sltnp1e«t  Motor  Bffaile. 

Runs  with  Gasoline,  Kerosene  or  Gas. 

FROM    I  TO  30  H.  P. 

IGNITION   OUTFITS 

CoHMUting  of  AMJBItlOAN  COIL.  IGNITIOl^  PLUG  and 
MBBOIAL  PBIMAHT  or  8TOBAGB  BATTBRlBa i  only 
mhMolutely  reliable  meihod  of  sparking  small  nu>tor».    •       • 

ALSO  MANUFACTURERS  OP 

SPECIAL  WIRE  WHEELS,    REAR   AXLES,   DIFFERENTIALS,   CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES. 

AMERICAN  MOTOR  CO.,    -    32  Broadway,  NEW  YORK. 


No.  2.   3>i  B.  H.  P. 


The  Automobile  Co.  of  America 

MANUFACTURBRS    OF 

HYDRO-CARBON    8Y8TBBI. 

FOUR  OR  FIVE  DIFFERENT  TYPES  for  pleasure  and  business  on  exhibition. 


STANHO-PB  PHAETON.      U  H.  V.  MOTOK. 

Orders  for  SUMMER  DBLIVMRY  should  be  booked  at  once. 
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Seven  Hundred  Mile  Run  Against 
Time. 


We  have  to  chronicle  in  this  issue  the  first  public  long- 
distance run  of  a  motor  vehicle  against  time  in  the  United 
States.  The  distance  of  the  run  by  road — from  Cleveland. 
O.,  to  New  York  city — is  nearly  700  miles,  which  is  amply 
sufficient  to  test  the  durability  and  sustained  speed  of  a 
motor  vehicle.  While  the  run  is  against  time  the  mad 
features  of  the  road  race  are  lacking.  Rest,  sleep  and  re- 
freshment are  not  neglected,  so  that  the  journey  may  be 
compared  with  those  which  our  grandfathers  were  accus- 
tomed to  make  in  the  days  of  the  stage  coach.  Two  hun- 
dred and  eighteen  miles  in  twelve  hours  over  American 
roads  is  fast  traveling.  An  average  of  eighteen  miles  an 
hour  up  hill  and  down  dale,  in  rain  and  sunshine,  is  three 
times  as  swift  as  travel  by  horses,  when  fresh  relays  are 
taken  every  fifteen  or  twenty  miles.    Yet  this  ss^me  motor 


carriage  that  made  218  miles  in  one  day  without  delay  or 
accident  will  make  it,  or  more,  the  next  day.  As  a  road 
machine  the  horse  is  badly  handicapped. 


Light,  but  Not  Too  Light. 

The  progp^ss  that  is  being  made  abroad  in  the  construction 
of  light  gasolene  vehicles  is  exemplified  in  our  London  corre- 
spondence on  another  page.  Carriages  under  560  pounds  in 
weight  are  now  being  put  on  the  market  both  in  England  and 
Belgium  at  prices  much  lower  than  those  charged  for  the 
heavier  carriages  of  the  early  manufacturers.  In  making 
comparisons  between  American  and  foreigfn  vehicles,  how- 
ever, our  readers  must  always  bear  in  mind  the  difference  in 
roads.  Rough  roads  require  a  heavier  construction,  and 
rough  roads  are  the  rule  in  the  United  States  of  America. 


Electric  Carriages  for  Ladies. 

A  new  and  decidedly  appropriate  development  of  the  elec- 
tric vehicle  is  seen  in  the  runabouts  and  victorias  intended 
for  ladies'  use,  which  are  now  on  exhibition  at  the  Madison 
Square  Garden,  New  York.  Electricity,  in  its  cleanliness 
and  ease  of  control,  has  undoubted  advantages  for  ladies'  use, 
particularly  in  cities,  where  the  distances  covered  in  a  shop 
ping  tour  or  in  a  ride  through  the  park  or  on  the  boulevard, 
arc  not  great  enough  to  tax  the  batteries,  and  the  speeds 
allowable  are  well  within  the  legal  limit. 

The  manufacturers  of  this  natty  little  class  of  equipage 
have  made  no  mistake  in  introducing  them  to  the  public,  and 
will  surely  find  liberal  patronage  among  our  aristocratic 
ladies,  who  will  soon  be  as  enthusiastic  over  the  motor  car- 
riage as  the  French  chauffeuses  are. 


An  interesting  feature  of  a  forthcoming  issue  will  be  an 
article  on  •*  The  Evolution  of  the  Motor  Vehicle  as  Shown  by 
Patents,"  by  Leonard  Huntress  Dyer. 
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The  New  Stanley  flodel. 


The  ricCullough  Motor  Carriage: 


The  new  Stanley  Model  is  nearly  completed.  Deliveries 
will  be  made  in  a  week  or  ten  days,  and  as  the  parts  for 
100  carriages  are  all  completed  it  is  confidently  expected  that 
four  or  five  a  day  will  be  the  average  forthcoming  in  a  short 
time.  Few  changes  have  been  made  in  the  new  model.  The 
body  is  longer,  though  the  reach  is  one  inch  shorter.  The 
engine  has  the  link  motion  for  reversing  and  cuts  off  at  one- 
quarter  stroke,  thus  economizing  water. 

Mr.  Stanley  states  that  he  recently  made  a  test  to  de- 
termine how  far  he  could  run  without  any  fire  under  the 
boiler.  He  started  with  150  lbs.  pressure,  extinguished  the 
burners,  rode  a  mile  and  a  third  and  had  sixty  pounds  pres- 
sure when  he  stopped,  which  he  believes  would  have  been 
sufficient  to  carry  him  half  a  mile  further. 

In  regard  to  the  liability  of  clogging  and  encrusting  in 
small  boilers  such  as  he  uses  Mr.  Stanley  says  that  an  ordi- 
nary stationary  boiler  running  ten  or  fifteen  hours  a  day  will 
crust,  if  impure  water  is  used  and  the  boiler  is  not  blown 
out  frequently,  but  if  a  small  boiler  like  his  is  always  blown 
out  after  a  run  it  will  remain  clean.  In  boilers  of  the  Ser- 
poUet  class  the  impurities  in  the  water  are  much  more  liable 
to  be  precipitated  because  of  the  extreme  heat  of  the  tubes. 
Comparing  his  and  the  Serpollet  boiler  with  respect  to  heat- 
ing surface  he  said  that  the  latter  carried  only  three  or  four 
square  feet  to  the  horse  power  while  his  boiler,  weighing 
but  ninety  pounds,  had  forty-four  square  feet.  If  fire  is 
shut  off  the  pressure  in  a  Serpollet  boiler  goes  down  at  once. 


Large  Factory  at  Detroit. 


News  comes  of  important  developments  at  Detroit,  Mich. 
The  Olds  motor  carriage  and  the  Olds  stationary  and  marine 
gasolene  engines  are  to  be  manufactured  there  on  a  very 
large  scale.  A  plot  of  ground  fronting  195  feet  on  Jefferson 
avenue  and  running  back  over  1,000  feet  to  the  river  has 
been  purchased  for  the  erection  of  works,  which  will  com- 
prise a  machine  shop,  300  feet  long  by  70  wide;  a  finishing 
department,  300  feet  long  by  52  feet  wide,  and  a  show  room 
and  office.  170  feet  long  by  50  feet  wide.  In  addition  there 
will  be  large  buildings  for  the  forging  foundry  and  testing 
departments. 

The  officers  of  the  new  company  are:  S.  L.  Smith,  presi- 
dent; Ransom  E.  Olds,  vice-president  and  manager,  and  F. 
L.  Smith,  secretary  and  treasurer.  It  is  said  that  by 
August  I  St  150  hands  will  be  employed. 

The  Olds  works  at  Lansing,  Mich.,  will  continue  in 
operation. 


-•— «^^--»-- 


First  Motor  Emporium  in  Boston. 

W.  T.  McCullough,  proprietor  of  the  Back  Bay  Cycle  Co., 
has  opened  a  branch  store  opposite,  at  121  Massachusetts 
avenue,  under  the  name  of  the  Back  Bay  Cycle  and  Motor 
Co.,  where  he  is  doing  a  general  business  in  the  sale,  renting, 
storing  and  repair  of  motor  vehicles.  He  has  eight  or  ten 
De  Dion  tricycles  and  quadricycles  which  he  rents  at  $1 
an  hour  and  is  making  arrangements  with  parties  who  have 
ordered  carriages  to  store  and  care  for  them  as  soon  as  they 
are  delivered.  This  is  the  first  store  of  the  kind  opened  in 
Boston  and,  it  is  believed,  in  the  United  States. 


W.  T.  McCullough,  proprietor  of  the  Back  Bay  Cycle  Co., 
122  Massachusetts  avenue,  Boston,  and  a  practical  mechanic 
of  recognized  ability,  is  the  designer  and  builder  of  a  gaso- 
lene carriage,  herewith  illustrated,  which  he  is  now  subject- 
ing to  severe  road  tests  with  most  satisfactory  results. 

The  wheel  base  is  fifty  by  fifty-four  inches  and  the  wheels 
are  all  thirty- two  inches,  with  one-eighth-inch  spokes;  the 
frame  is  tubular,  and  the  usual  pivoted  steering  is  em- 
ployed, a  self-locking  device  preventing  the  tiller  from  being 
knocked  out  of  the  hand  by  an  obstacle  and  the  vehicle  sud- 
denly deflected  from  its  course. 

A  swivel  joint  in  the  front  axle  compensates  for  all  in- 
equalities of  the  road.  All  fittings  of  the  frame  are  of  cast 
steel,  and  the  two  and  a  half  inch  pneumatics  are  bolted  on 
the  rims.  Twin  motors,  two  and  five-eighths  by  two  and 
nine-sixteenths,  upright  and  jacketless  and  each  developing  two 
and  one-fourth  horse  power,  are  mounted  on  an  independent 
frame.  These  motors,  each  weighing  about  fifty  pounds,  work 
independently,  so  that  when  only  one  is  needed  the  other 
may  be  thrown  out  entirely.  A  crank  is  used  to  start  the 
motor.  The  electric  ignition  is  used,  the  jump  spark  being 
produced  by  a  number  of  cells  of  dry  battery. 

The  speed  of  the  motor  can  be  varied  from  300  to  1,000 
revolutions  by  the  spark  and  the  intake. 

Transmission  is  by  chains,  one  forward  and  two  reverse. 
the  intermediate  speeds  being  obtained  by  changing  the 
speed  of  the  motor.  A  safety  friction  clutch  operates  the 
chains. 

The  control  of  the  vehicle  is  easily  accomplished,  because 
all  the  valves  are  located  on  the  steering  apparatus. 

An  equalizing  gear  which  distributes  the  strains  of  the 
road  is  a  special  feature,  on  which  patents  have  been  ap- 
plied for. 

The  total  weight  of  the  carriage  is  about  520  lbs.,  and  its 
maximum  speed  is  twenty-five  miles  an  hour. 

FIRST   AMERICAN    PACING    MACHINE. 

Mr.  McCullough  also  has  the  honor  of  having  built  the 
first  pacing  machine,  all  the  parts  of  which  are  of  American 
make.  The  machine  is  a  tandem  propelled  by  a  two-horse 
power  McCullough  gasolene  motor  with  radiating  ribs  and 
self-oiling  crank  case,  set  in  the  lower  center  of  the  fratne 
and  strongly  braced. 

The  twenty-eight-inch  wheels  are  fitted  with  two-inch 
pneumatics.  The  regular  trussed  frame  is  reinforced  at  the 
joints  to  allow  for  the  extra  strains,  and  the  sprocket  ad- 
justment is  from  rear  to  front.  The  wheels  are  twenty-eight 
inches.  The  carbureter  is  a  special  feature.  To  secure  ab- 
solute safety  the  gas  is  made  in  a  separate  compartment  away 
from  the  gasDlene.  Transmission  is  by  chain  from  a  counter- 
shaft to  the  rear  axle.  The  dry  batteries  furnishing  the  spark 
are  carried  in  a  case  suspended  from  the  top  frame  in  front, 
while  the  ga.«;olene  tank  and  carbureter  are  placed  behind  the 
motor.  The  control  of  the  machine  is  accomplished  by 
means  of  two  tiny  levers  just  in  front  of  the  handle  bar  on 
the  right  hand  side.  One  of  these  regulates  the  throttle  valve 
and  the  other  the  carbureter.  Power  is  transmitted  by  means 
of  a  pinion  and  gear  at  a  reduction  of  ten  to  one. 

An  improvement  over  foreign  machines  of  the  same  and 
similar  class  is  found  in  ihe  ignition  plug,  which  is  protected 
from  injury  by  the  radiating  ribs  of  the  motor  and  by  the 
gasolene  tank.     In  small  gasolene  motors  of  foreign  manu- 
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*  THE   M'CUI.LOUGH   GASOLENE  CARRIAGE. 
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facture  the  porcelain  plug  is  soTnetiines  broken  by  a  fall  or 
from  other  accidental  causes.  The  motor  is  capable  of  very 
high  speed*  even  2,200  revolutions  a  minute,  so  that  it  is  ncc- 


THE   If'CULLOUGH   GASOLRNB   MOTOR. 

WUSJy  to  g€ar  it  down  considerably  to  enable  the  rider  to 
assist  the  motor  without  too  rapid  revolution  of  his  feet.  At 
the  above  number  of  revolutions  it  is  estimated  that  the  pac- 
ing machine  wiU  make  forty  miles  an  hour. 


Stanley-Whitney  Steam  Carriages. 

At  the  works  of  the  Stanley  Manufacturing  Co.,  Lawrence, 
Mass.  Jicensees  under  the  Whitney  patents,  quite  a  number  of 
carriages  are  nearly  ready  for  assembling.  Improvements  in 
detail  and  finish  have  been  made  throughout  the  entire  con- 
struction. Two  frames  are  employed  one  for  the  motive  power 
and  the  other  for  the  running  gear,  leaving  the  body  without 
rack  or  strain  from  the  road* 

The  wheels  arc  smaller  than  in  the  original  Whitney  car- 
riages, being  only  34  and  38  inches.  The  boiler  is  considerably 
heavier,  weighing  over  140  pounds  instead  of  about  90, 
and  being  tested  to  a  pressure  of  1.500  pound*  to  the 
square  inch.  Great  pains  is  shown  in  the  construction  of  this 
important  part  of  a  steam  vehicle.  All  the  holes  are  drilled 
from  template  to  assure  perfect  uniformity  and  interchange- 
ability,  and  the  joints  are  carefully  '*caulked"  to  prevent  any 
possibility  of  leakage. 


Hand  forged  parts  are  tised  instead  of  castings,  and  all  gears 
are  turned  from  solid  blanks. 

Any  style  of  body  may  be  employed,  by  means  of  the 
loosening  of  fotir  bolts.  The  frames  in  the  finished  vehicles 
will  be  japanned. 

The  total  weight  of  the  carnage  is  between  800  and  goo 
pounds,  and  all  parts  are  being  built  on  the  interchangeable 
plan,  so  that  they  may  be  readily  replaced  in  case  of  wear 
or  breakage  and  exact  uniformity  may  be  secured  in  the  pro- 
duct 

rir.    Henry    Promises    Important 
Developments. 

John  C.  Henry,  the  well-known  electrical  engineer  of 
Denver,  Col,  is  building  an  electric  vehicle  to  exemplify  some 
important  improvements  he  is  said  to  have  made  in  regen- 
erative controllers,  by  means  of  which  a  vehicle  will  be  accel- 
erated and  controlled  with  one  lever.  The  same  handle  that 
turns  on  or  off  the  current  operates  the  brakes.  In  short, 
the  motor  is  converted  into  a  dynamo,  and  when  the  current 
is  shut  ofT  the  momentum  regenerates  electricity,  storing  it 
ir  the  battery*  and  checks  the  vehicle  at  the  same  time.  In 
going  down  grade  the  power  that  would  ordinarily  be  pressed 
against  the  mechanical  brakes  is  shifted  into  the  battery,  so 
that  it  is  replenished,  and  the  vehicle  is.  at  the  same  time 
held  in  check  and  runs  with  a  regularity  as  on  level  ground. 

The  steering  will  also  be  electrical  In  place  of  the  present 
system  the  motors  will  be  so  arranged  that  by  a  simple  turn, 
it  is  said,  the  machine  can  be  steered  around  a  corner,  or 
zigzag  with  more  accuracy  and  rapidity  than  mechanical 
steering  would  permit. 

Mr.  Henry  is  at  work  daily  on  arranging  the  parts  and 
plans  and  promises  additional  novel  features  that  he  cannot 
now  speak  of  because  patents  are  pending. 


nr.  Overman's  Road  Work, 


The  residents  of  Chicopee  Falls,  Mass.  have  become  well 
accustomed  to  the  sight  of  the  Overman  steam  carriage  which 
is  now  wndergoing  thorough  road  tests  at  the  hands  of  Mr. 
Overman  and  the  inventor  J.  O.  Bullard,  putting  on  the  re- 
finements as  Mr.  Overman  calls  it. 

In  reference  to  the  regulation  of  the  water  supply  Mr.  Over- 
man  states  that  they  guarantee  to  keep  the  water  glass  level 
within  an  inch  but  actually  keep  it  within  half  an  inch:  and 
the  fuel  they  guarantee  to  keep  within  two  pounds,  but  actually 
keep  it  within  one  pound. 

When  asked  whether  he  anticipated  any  trouble  from  his 
boiler  clogging  or  encrusting,  he  replied  that  if  a  crust  should  1 
form  on  the  tubes  owing  to  the  use  of  lime  water,  rain  water 
would  immediately  dissolve  the  crust,  hence  no  serious  diffi- 
culty need  be  experienced. 


Mr.  West  Loses  His  Case, 


J.  B.  West  Rochester,  N.  Y.,  who  was  sued  for  damages 
amounting  to  $49,  by  a  laundry  man  whose  horse  became 
frightened  at  a  steam  carriage  Mr  West  was  running,  lost 
his  case,  judgment  to  the  amount  of  $53.40  being  awarded 
by  the  court.     It  is  said  that  the  case  will  not  be  appealed. 
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N.  Y.  Electrical  Exhibition. 

RJKXR   ELECTRIC  BROUC^HAM. 

One  of  the  most  smnptuotjs  electric  vehicles  ever  con- 
structed is  the  brougham  exhibited  by  the  Riker  Electric 
Motor  Co.,  Brooklyn,  N.  Y.,  intended  for  a  London  customer. 

The  vehicle  has  a  wheel  base  eighty  inches  by  fifty- nine 
inches;  wheels  thirty-six-inch  front  and  forty-two-inch  rear, 
with  two-inch  solid  tires.  Its  carrying  capacity  is  two  per- 
sons besides  the  operator  and  attendant. 

There  are  two  motors  of  two  K,  W.»  each  geared  by  a 
reduction  to  the  rear  axle.  The  controller  gives  three 
speeds  forward  and  two  to  the  rear,  the  maximum  being  ten 
miles  an  hour.  The  total  mileage  on  each  charge  of  battery 
is  twenty-five  on  level  macadam  roads. 

The  rear  wheels  are  the  drivers  and  the  front  the  steering 
wheels,  A  combination  voltmeter  and  ammeter  is  attached 
to  the  dashboard  and  electric  side  lights  are  without,  while 
witliin  the  richly  upholstered  interior  are  an  electric  reading 
light,  a  speaking  tube,  coach  clock  and  a  receiving  rack. 

The  weight  of  this  luxurious  equipage  is  4,000  pounds. 

Another  new  Riker  vehicle  put  on  view  since  our  last  issue 
is  a  phaeton  for  Mr.  Riker*s  private  use,  weighing  only  1,890 
pounds  and  having  four  speeds — six,  twelve,  twenty-four  and 
thirty  miles  an  hour— the  very  high  speed  being  obtained 
through  a  novel  winding  of  the  armature. 

On  Wednesday,  the  24 th.  all  the  vehicles  on  exhibition  and 
fifty  cabs  of  the  Electric  Vehicle  Co.  will  participate  in  an 
excursion  or  run  through  the  park  and  up  to  Grant's  tomb 


and  back,  taking  as  passengers  the  ladies  of  the  visiting  mem- 
bers of  the  National  Electric  Light  Association,  now  in  con- 
vention in  New  York  City. 

A  demi  coach  and  a  theatre  'bus  are  also  recent  additions 
to  the  Riker  exhibit. 


From  Cleveland  to  New  York  Against 
Time. 


Alexander  Winton,  inventor  of  the  Winton  Motor  Car- 
riage, started  from  the  city  hall,  Cleveland,  O.,  at  six  o'clock 
on  Monday  morning,  the  22d,  in  an  attempt  to  establish  the 
motor  carriage  record  from  Cleveland,  to  New  York. 

Mr.  Winton  takes  a  message  from  Mayor  Farley,  of  Cleve- 
land, to  Mayor  Van  Wyck,  of  New  York,  He  was  scheduled 
to  make  100  miles  a  day,  but  exceeded  this  considerably. 
He  is  using  his  own  private  carriage  which  had  traveled  over 
12,000  miles  before  he  undertook  this  journey. 

Erie,  Pa.,  was  reached  at  noon  with  a  strong  head  wind 
blowing,  and  at  2  p.  m.  the  machine  left  that  place  against  the 
same  disagreeable  wind.  At  a  quarter  after  eight  in  the  even* 
ing  Buffalo  was  reached,  the  cyclometer  showing  a  run  of  21B 
miles.  Twelve  miles  beyond  Erie  a  brewery  wagon  was  over* 
taken.  The  driver  was  asleep  and,  his  horses  taking  frighf, 
he  was  thrown  to  the  ground,  but  not  seriously  hurt.  It 
rained  hard  on  the  forty-mile  stretch  between  Silver  Creek 
and  Bufifalo.  The  journey  was  resumed  at  8  o'clock  Tuesda* 
morning  via  Rochester,  Syracuse  and  Albany. 
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THE   BRAMWELL-KOBINSON  SOCIABLE. 


The  Bram well- Robinson  Sociable, 


A  very  natty  little  thrce-wheclcd  carriage  has  been  under- 
going tests  for  some  months  past  on  the  roads  of  Hyde  Pa-k, 
Mass.,  a  few  miles  out  of  Boston,  These  tests  have  been  very 
thurough  and  their  resuh  so  satisfactory  that  the  B  ram  well - 
Robinson  Co.,  designers  and  builders  of  the  new  carriage, 
are  now  putting  the  finishing  touches  on  three  of  them  and 
are  making  preparations  to  put  through  a  lot  of  twenty-five 
ai  once. 

The  inventors  are  W.  C.  Bram  well,  a  well-known  and 
successful  inventor  in  other  lines^  and  C.  C.  Bramwell,  his 
son,  who  have  formed  an  alliance  with  John  T.  Robinson  & 
Co^»  manufacturers  of  paper  box  machinery,  of  Hyde  Park, 
to  engage  extensively  in  the  manufacture  of  this  and  other 
styles  of  motor  vehicles  under  the  name  of  the  Bramwell- 
Robinson  Co»  The  weight  of  this  new  variety  of  American 
motor  carriage  is  725  lbs.  The  tread  of  the  wheels  h 
fifty-four  inches.  The  wheels  are  twenly-eight  inches,  the 
front  or  steering  wheels  being  fitted  with  tVo-and-a-half  inch 
pneumatics  and  the  rear  driving  wheel  with  a  three-inch 
pneumatic.  These  wheels  are  unlike  any  that  have  been  used 
on  motor  vehicles  up  to  the  present  time.  They  are  all 
metal,  but  the  spokes  are  of  steel  tubes  instead  of  steel  wire 
and  cannot  collapse  or  buckle,  it  is  claimed,  under  any  road 
strains.  Their  solidity  may  be  judged  from  their  weight, 
which  is  twenty-eight  pounds  each  for  the  front  and  fifty 
pounds  for  the  rear  wheel  and  sprocket.  The  frame  is  a 
combination  of  wood  and  steel,  gwlng  great  elasticity.  There 
are  no  brazed  joints.  The  front  axle  is  of  tool  steel,  the 
wheels  running  on  common  bearings.  In  the  rear  axle,  how- 
ever, large  roller  bearings  are  employed, 

The  motor  is  so  hung  that  no  part  of  it  is  connected  to 
the  frame,  hence  it  is  free  from  the  strains  of  the  framework 
and  runs  always  true  and  in  line. 


The  body,  which  is  wide  enough  to  seat  two  persons  com- 
fortably, is  hung  on  C  springs. 

The  three-horse  power,  jacketless  motor  has  a  four-inch 
bore,  a  six-inch  stroke  and  weighs  about  240  lbs.  It  has 
radiating  ribs  and  on  account  of  its  exposed  position  all  sur- 
plus heat  is  easily  carried  off.  It  is  of  the  Otto  cycle,  raak* 
ing  200  to  1,020  revolutions  a  minute.  A  regular  bafHe  plate 
carbureter  is  used,  as  also  electric  ignition  by  means  of  a 
wipe  spark,  a  primary  battery  furnishing  the  current.  The 
speed  of  the  motor  is  regulated  by  the  spark  and  the  intake, 
as  is  now  customary.  To  avoid  binding  of  the  journals  the 
transmission  is  mounted  with  the  motor.  All  the  machinery 
is  encased  to  protect  it  from  dust  and  mud. 

A  chain  from  the  motor  shaft  carries  the  power  direct  to 
the  rear  axle,  two  speeds  being  secured  by  means  of  a  fric- 
tion clutch.  There  is  no  reverse.  With  the  motor  running 
at  a  normal  speed  of  600  revolutions  these  speeds  are  three 
and  ten  miles  an  hour.  The  ma.ximum  speed  is  sixteen  miles 
an  hour. 

All  the  controlling  levers  are  conveniently  arranged  on  a 
center-post.  The  handle  at  the  top  is  for  steering;  the  one 
which  reaches  toward  the  operator  regulates  t!ie  gear,  while 
the  long  handle  in  front  is  connected  with  a  band  brake  on 
the  hub  of  the  driving  wheel.  When  the  brake  is  removed 
the  latter  lever  moved  backward  increases  the  speed  of  the 
motor,  and  if  moved  forw^ard  applies  the  brake.  The  gasolene 
tank  and  batteries  are  under  the  seat  which,  nevertheless, 
leaves  room  for  bundles,  too, 

A  point  of  advantage  which  the  inventors  wish  to  call 
particular  altcniion  to  is  the  closeness  of  the  steering  pivot 
to  the  line  or  plane  of  the  wheel,  a  construction  which  is  not 
possible  in  the  tangent  wire  wheel  commonly  used  and  which 
renders  steering  very  easy.  Another  feature  is  the  inter- 
changeability  of  parts  even  to  the  inlet  and  exhaust  valves 
and  the  sparking  mechanism^   duplicates   of  which   are   fur- 
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nished  with  each  vehicle  to  be  kept  constantly  on  hand  so 
that  if  a  new  part  is  required  it  can  be  put  in  place  in  two 
minutes.  No  packings  are  used  in  any  part  of  the  machine. 
Owing  to  the  correctness  of  the  mixture  and  the  fact  that 
the  cylinder  oil  is  kept  out  of  the  combustion  chamber  no 
objectionable  odor  is  thrown  off  by  the  exhaust. 


LONDON  NOTES. 


Electric  Vehicle  Companies  for  Every 
State  and  Territory/ 

The  plans  of  the  electric  vehicle  syndicate  are  gradually 
unfolding.  Last  Friday  an  important  step  was  taken  in  the 
organization  of  seventeen  companies  under  New  Jersey  laws, 
sixteen  of  them  with  a  capital  of  $100,000  each,  and  one  with 
a  capital  of  $6,000,000.  The  latter  company  is  to  operate  in 
Washington,  D.  C,  while  the  others  are  to  be  distributed  in 
Tennessee,  Georgia,  Ohio,  Kentucky,  New  Jersey,  Louisiana, 
Delaware,  California,  Michigan,  Minnesota,  Iowa,  Maryland, 
Wisconsin,  Indiana,  Missouri  and  Virginia.  It  is  said  that 
the  capital  stock  of  these  sixteen  companies  will  soon  be  greatly 
increased  and  that  similar  companies  will  be  organized  in 
every  State  and  Territory  of  the  Union. 


HERE   AND   THERE. 

E.  Squier  and  A.  J.  Root,  Virginia,  Nev.,  are  building  a 
gasolene  motor  carnage. 

The  Consolidated  Traction  Co.,  of  Pittsburg,  Pa.,  has  pur- 
chased a  Columbia  electric  emergency  wagon. 

The  H.  B.  Adams  Co.,  manufacturers  of  bicycle  and  motor 
vehicle  hubs  under  the  Lake  patents,  have  taken  offices  in  the 
Witherspoon  Building,  Walnut  and  Juniper  streets,  Phila- 
delphia, Pa.    The  capital  of  the  company  is  $500,000. 

The  Graef  Motor  Co.,  Brooklyn,  N.  Y.,  has  filed  articles 
of  incorporation  with  the  New  York  State  authorities.  The 
capital  stock  is  $250,000,  and  the  directors  are  Ernest  W. 
Graef,  Edward  L.  Graef,  H.  A.  Bubner,  George  Eckstein  and 
James  C.  Church,  of  Brooklyn,  N.  Y. 

W.  R.  BuUis,  Chatham,  N.  Y.,  master  mechanic  of  the 
Lebanon  Springs  Railroad,  has  fixed  his  gasolene  motor,  re- 
ferred to  some  time  since  in  our  patent  department,  to  a  rail- 
road velocipede  with  most  satisfactory  results.  The  motor 
weighs  only  twenty  pounds,  but  develops  unusual  power.  He 
contemplates  manufacturing  them  for  bicycles. 

A  recent  New  York  State  incorporation  is  that  of  the 
Standard  Motor  Manufacturing  Co.,  of  Glen  Cove,  L.  I., 
capital,  $150,000,  to  manufacture  gasolene  motors,  motor 
laimches  and  motor  vehicles  of  all  kinds.  The  directors  are 
Frederic  C.  Penfield,  Carl  C.  Riotte,  Augustus  T.  Gillender, 
Carlton  R.  Radcliffe  and  Edward  Swan,  of  New  York  City. 
Mr.  Riotte  is  the  inventor  of  a  gasolene  motor. 


WANTED. 

Special  contributions  to  Thb  Horseless  Age  on 
all  important  subjects  relating"  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
ISO  Nassau  Street,  New  York. 


London,  May  6,  iSgg. 

THE  STAR  MOTOR   CARRIAGE. 

Although  several  large  English  cycle-makers  are  reported 
to  be  building  experimental  horseless  vehicles,  the  Star  Co., 
of  Wolverhampton,  is  the  first  English  cycle  company  to 
start  building  motor-carriages  on  a  commercial  scale.  It 
cannot  be  said  that  the  "Star"  vehicles  show  any  great  origi- 
nality in  design ;  they  are  to  a  large  extent  duplicates  of  the 
popular  two  and  three  seated  carriages  of  Bentz  &  Co.,  of 
Mannheim,  Germany.  The  motor,  a  gasolene  one,  of  the 
horizontal  type,  is  made  in  two  sizes — ^two  and  nine-tenths 
horse  power  and  three  and  a  half  horse  power.  The  ignition 
is  electric  and  the  cylinder  is  provided  with  a  water-jacket. 
Two  mechanical  speeds  are  provided,  intermediary  speeds 
being  obtained  by  advancing  or  retarding  the  ignition. 
Transmission  is  effected  through  two  belts  working  on  fast 
and  loose  pulleys  to  a  countershaft,  and  from  the  latter  to 
the  rear  axle,  through  the  usual  sprockets  and  chains.  Wire 
wheels  and  pneumatic  tires  are  employed.  Two  brakes  are 
used,  while  steering  is  effected  by  a  bar  connected  with  the 
front  wheels.  On  a  good  road  the  carriage  will,  it  is 
claimed,  average  sixteen  miles  an  hour.  A  feature  of  the 
"Star"  carriage  is  its  relativelylow  cost,  ranging  from  $675  to 
$750,  according  to  the  finish.  The  Star  Motor  Co.  arc  also 
taking  up  the  manufacture  of  motor  tricycles  of  the  De  Dion 
type. 

THE  VIVINUS   MOTOR  CARRIAGE. 

One  of  the  latest  firms  to  cater  for  the  growing  demand 
for  a  light  motor  carriage  at  a  popular  price  is  the  Soci^t6 
des  Ateliers  Vivinus,  of  244  Rue  du  Progres,  Brussels,  Bel- 
giam,  which  has  lately  introduced  the  little  two-seated  car- 
riage herewith  illustrated.  The  motor  employed  is  a  vertical 
gasolene  one,  arranged  in  the  front  portion  of  the  vehicle 
on  the  Panhard- Daimler  system.  It  is  stated  to  be  capable 
of  developing  three  and  three-tenths  horse  power.  The 
ignition  is  electric,  while  radial  ribs  are  depended  on  for 
keeping  the  cylinder  cool,  no  water-jacket  being  employed, 
the  makers  claiming  that  by  placing  the  motor  in  the  front 
portion  of  the  carriage  its  use  is  avoided. 

Two  forward  speeds  are  provided,  the  transmission  from 
the  motor  shaft  to  the  countershaft  being  by  means  of  a 
single  belt  and  two  sets  of  pulleys.  The  belt  normally  runs 
loose  and  when  "sljipped"  on  to  one  or  the  other  pair  of  the 
pulleys,  is  tightened  and  consequently  made  to  grip,  by 
means  of  a  jockey  pulley,  controlled  by  a  foot  pedal  within 
convenient  reach  of  the  driver's  foot.  No  driving  chains  are 
employed,  the  transmission  of  power  from  the  countershaft 
to  the  rear  axle  being  by  means  of  spur  wheels,  the  one  on 
the  rear  axle  surrounding  the  differential  gear.  Although  only 
two  fixed  speeds  are  provided  any  intermediate  speed  can  be 
obtained  by  advancing  or  retarding  the  electric  ignition.  In 
consequence  of  the  absence  of  water-circulation  more  space 
is  available  for  the  storage  of  gasolene,  the  storage  tank  hav- 
ing a  capacity  sufficient  for  a  run  of  ninety  miles.  The 
wheels  are  of  the  cycle  type,  fitted  with  pneumatic  tires. 
Steering  is  effected  by  means  of  the  front  wheel  from  the 
steering  standard  in  the  usual  way.  The  carriage  weighs 
only  about  325  pounds  and  one  of  its  features  is  its  relatively 
low  cost,  $600.    Although  this  little  carriage  has  only  been 
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on  the  market  a  few  weeks,  it  has  soon  attained  popularity 
for,  up  to  the  end  of  April,  orders  for  no  less  than  130  had 
been  taken. 

CONTROL   CONTESTS. 

The  "Control  Contests,"  organized  by  the  Motor  Car  Club, 
were  held  May  6th  on  the  grounds  of  the  Crystal  Palace  at 
Sydenham.  The  trials  were  not  devoted  to  speed  but  to  the 
question  of  control,  and  for  this  purpose  a  course  of  about 
two  miles  was  marked  out  in  the  grounds  of  the  Crystal 
Palace,  this  course  comprising  several  steep  ascents  and  de- 
clines, as  also  several  sharp  turns.  Furthermore  six  points 
were  fixed  along  the  course  at  which  the  cars  had  to  be 
brought  to  a  standstill  and  started  within  thirty  seconds  of 
the  signal  being  given.  The  interest  shown  in  the  contests 
is  well  indicated  by  the  fact  that  no  less  than  153  motor  car- 
riages and  cycles  put  in  an  appearance,  the  majority  of  these 
coming  down  from  London  in  procession.  The  control  con- 
tests were  divided  into  five  classes:  The  first  one  was  con- 
fined to  "motor-tricycles  assisted  by  pedalling."  There  were 
about  six  starters,  the  gold  medal  being  secured  by  Chas. 
Jarrott  on  a  De  Dion  &  Bouton  tricycle,  and  the  silver 
medal  by  P.  Richardson,  on  a  similar  machine  but  of  English 
construction.  Class  two  was  devoted  to  "motor-cycles  with 
three  or  more  wheels  not  assisted  by  pedalling."  There  were 
only  about  three  starters  in  this  class,  all  on  Bollee 
voiturettes,  the  winner  of  the  gold  medal  being  the  Southern 
Motor  Car  Co.,  of  Brixton.     Class    three    was    devoted  to 
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"light  motor  cars  weighing  over  400  lbs.  but  under  1,000,  un- 
loaded." There  were  about  six  starters,  the  vehicles  being 
practically  all  of  the  popular  Benz  type,  the  gold  medal  be- 
ing taken  by  F.  O.  Seyd,  of  the  International  Motor  Car  Co., 
Kilburn,  and  the  silver  medal  by  G.  D.  Barnes.  Class  four 
was  the  one  which  attracted  the  most  interest  and  drew  the 
largest  number  of  competitors,  it  being  devoted  to  "motor- 
carriages  weighing  over  1,000  lbs."  There  was  a  large  num- 
ber of  starters,  the  vehicles  comprising  English,  French  and 
German  Daimler  machines,  Benz  four-seated  carriages  and 
Mors  carriages.  Owing  to  an  adjustment  of  the  time  being 
necessary  the  winners  in  this  class  have  not  yet  been  an- 
nounced. Class  five  consisted  of  "motor  delivery  vans  weigh- 
ing under  two  tons  tare."  Three  vans  started,  all  fitted  with 
Daimler  motors,  the  winning  van  being  that  of  Ormiston  & 
Glass,  of  London,  built  by  the  Motor  Manufacturing  Co., 
Ltd.,  of  Coventry.  This  concluded  the  first  part  of  the  pro- 
gramme,   which    had    been    carried     through    in    perfect 


weather  and  without  any  more  serious  accident  than  the 
coming  off  of  one  of  the  driving  chains  of  a  carriage. 

Cycle  chain  makers  in  England  are  beginning  to  recognize 
that  the  popularization  of  the  motor  vehicle  is  likely  to  bring 
them  a  large  increase  of  work  in  the  not  far  distant  future. 
So  far  Brampton  &  Co.,  of  Birmingham,  and  Jos.  Appleby, 
Ltd.,  of  the  same  city,  have  supplied  the  greater  part  of  the 
demand  for  motor  vehicle  chains.  Now,  however,  the 
Albert  Eadie  Chain  Co.,  Ltd.,  of  Ledditch,  are  arranging  to 
take  up  the  manufacture  of  such  chains.  The  first  produc- 
tion of  the  Eadie  Co.  is  a  twin-roller  chain  of  one  and  three- 
fourths-inch  pitch,  the  rivets,  bushes  and  rollers  being  all 
hardened  to  reduce  as  much  as  possible  the  wear  or 
"stretch,"  as  it  is  generally  termed.  A  similar  departure  is 
also  contemplated  by  Hans  Renold,  the  well-known  chain- 
maker  of  Manchester. 

A  new  electric  vehicle  has  just  made  its  appearance  in 
Milan,  Italy.  Few  particulars  are  as  yet  available  but  it  is 
understood  that  the  vehicle  was  built  in  Paris  to  the  designs 
of  two  Italian  engineers,  Turcinelli  and  Pezza.  The  motors 
and  mechanism  are  built  on  a  standard  frame  so  that  any 
form  of  carriage  body  can  be  fitted.  Two  motors  are  pro- 
vided, one  for  each  of  the  rear  wheels,  each  working  inde- 
pendently of  the  other.  The  batteries,  which  are  stated  to 
have  a  capacity  of  sixty-two  and  a  half  miles  on  one  charge, 
are  arranged  under  the  driver's  and  passengers'  seats.  The 
vehicle  has  seating  accommodation  for  six  persons — four  in- 
side and  two  on  the  box-seat.  The  wheels  are  shod  with 
pneumatic  tires.  The  controller  switch  is  stated  to  be  ar- 
ranged to  give  any  desired  speed  between  two  and  eighteen 
miles  an  hour. 

The  Allgemeine  Betriebs  Gesellschaft  fur  Motorfahrzeugc 
is  the  title  of  a  company  which  has  just  been  formed  at  Cologne, 
Germany,  with  a  capital  of  $150,000  to  establish  public  motor- 
vehicle  services  in  various  parts  of  the  country.  A  company 
has  also  just  been  formed  in  Berlin  with  the  title  of  Die 
Centaur  Automobilbau  Gesellschaft  with  a  capital  stock  of 
$25,000  to  construct  motor  vehicles. 


Premier  Motor  Vehicle  Parts. 


The  Premier  Mfg.  Co.,  Hartford,  Conn.,  were  pioneers  in 
the  pneumatic  buggy  business.  They  are  to-day  the  largest 
manufacturers  of  this  class  of  vehicles  and  parts  thereof  in  the 
United  States.  The  pneumatic  vehicle  being  only  a  step  in 
the  direction  of  the  motor  vehicle  they  early  prepared  for  the 
coming  of  the  new  vehicle  by  studying  the  special  features  of 
its  construction  and  producing  a  line  of  suitable  parts.  These 
parts  comprise  pneumatic  tires,  metal  hubs,  wire  wheels, 
ball  bearings  and  steel  rims  made  of  the  best  materials  and 
representing  the  experience  of  several  years  of  study  and  in- 
vestigation. 


Volume  I,  No.  1. 

DARTIES  having  copies  of  the  November,  1895, 
*  number  of  Thb  Horsbless  Age,  which  they 
are  willing  to  sell  or  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 
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COMMUNICATIONS. 


Argues  for  Higher  Power. 

Peoria,  III..  May  i6,  1899. 
Editor  Horseless  Age  : 

There  is  one  feature  connected  with  the  automobile  which, 
for  the  good  of  the  business,  should  be  continually  dinned 
into  the  ears  of  the  public,  viz.:  high  power.  It  is  so  com- 
mon to  associate  a  single  horse  or  at  most  a  team  with 
the  ordinary  vehicle  that  we  cannot  help  connecting  the 
idea  of  one  or  two  horse  power  with  a  motor  vehicle.  This 
is  not  a  mistake  made  only  by  the  uninformed  and  the  thought- 
less but  it  extends  even  to  our  best  engineers.  It  is  ag- 
gravated further  by  the  fact  that  the  public  demands  better 
and  faster  service  of  the  mechanical  vehicle  than  it  can 
get  from  the  horse  vehicle  and  this  increased  demand  neces- 
sitates a  much  larger  power. 

Street  railway  engineers  have  been  through  this  experience 
for  ten  years  or  more  and  are  still  putting  on  heavier  motors. 
True  they  are  increasing  the  sizes  of  their  cars,  but  on  cars 
of  same  size  much  higher  powers  are  used  to  meet  the  de- 
mands of  the  public. 

The  experience  of  vehicle  users  abroad  is  very  clearly  in 
this  same  direction.  Higher  power,  lighter  weight  and 
faster  speeds  are  all  being  demanded. 

The  writer,  like  everybody  else,  knew  the  difference  be- 
tween a  horse  and  a  mechanical  motor  and  made  in  his  early 
motors  what  seemed  to  be  sufficient  allowance  therefor.  The 
common  result  was  found  and  larger  motors  used,  only  to 
be  replaced  again  with  still  larger  until  to-day  he  is  using  a 
6-h.  p.  motor  in  a  700-pound  vehicle  and  does  not  find  it  too 
large  or  too  powerful  for  many  of  the  conditions  which 
confront  it  on  bad  roads  or  in  bad  weather. 

It  is  quite  probable  that  still  higher  powers  will  be  found 
advisable,  if  the  experience  of  the  French  be  regarded. 
Where  they  formerly  had  2,  3  and  4  h.  p.  they  are  now 
using  4,  6,  8  and  even  more,  and  when  it  is  remembered 
that  their  roads  are  hard  and  smooth  it  can  easily  be  seen 
that  our  powers  must  be  heavier. 

While  it  is  possible  to  build  a  vehicle  and  equip  it  with 
low  gear  so  that  a  light  motor  will  probably  do  at  a  low 
speed,  it  is  not  satisfactory  nor  salable.  The  experience  of 
a  motor  vehicle  user,  not  long  ago,  fits  the  case  nicely.  He 
said,  "When  I  first  received  my  vehicle  it  would  do  about 
eight  miles  per  hour  and  I  was  immensely  pleased.  This 
speed  was  better  than  the  horse  could  average  and  the  motor 
never  tired.  The  satisfaction,  however,  was  short  until  more 
speed  was  desired.  By  reboring  the  cylinder  and  changing 
the  gears  I  manage  to  coax  out  sixteen  miles  per  hour  under 
good  conditions  now,  but  I  wish  it  was  thirty-five."  This 
last  wish  was  expressed  with  a  heartiness  which  only  a  man 
who  has  enjoyed  the  pleasure  of  skimming  over  a  good  road, 
through  a  beautiful  country,  can  appreciate. 

When  asked  if  thirty-five  was  not  stretching  the  matter 
a  little  he  replied,  "Not  at  all.  When  one  sees  several  miles 
of  clean  road  ahead  he  enjoys  shooting  it  at  the  highest 
speed  possible,"  and  this  is  undoubtedly  true.  It  is  a  great 
satisfaction  to  have  ample  speed  on  a  stretch  of  fine  road 
or  in  a  brush  with  your  neighbor's  fast  trotter. 

It  is  easy  to  lose  one-half  your  love  for  the  machine  if 
every  horseman  who  comes  along  can  pass  you  with  a  smile 


of  derision.  It  is  also  very  aggravating  to  find  a  bit  of 
mud  or  a  steep  hill  barring  your  way  and  forcing  yott  to 
turn  back.  You  are  constantly  haunted  by  the  feeling  that 
the  road  beyond  that  hill  would  have  been  fine  if  you  had 
only  gotten  to  it. 

The  facts  to  keep  in  mind,  then,  arc  twofold;  first,  that 
the  horse  can  exert  several  horse  power  for  a  short  time; 
and  second,  that  the  motor  is  expected  to  give  much  better 
than  horse  service.  On  this  account  a  motor,  to  do  the  work 
of  a  single  horse  satisfactorily,  should  be  three  or  four 
horse  power;  and  to  do  the  work  of  a  team,  six  or  eight  horse 
power.  With  such  power  and  proper  vehicle  construction 
the  motor  vehicle  can  traverse  horse  roads  and  where  they 
are  at  all  good,  will  give  better  speed  than  is  possible  with 
horses.  Chas.  E.  Durye*. 


In  Favor  of  the  Dos-a-Do5. 

Peoria,  III.,  May  13,  1899. 
PAitor  Horselbss  Age: 

Your  recent  editorial  on  the  dos-a-dos  form  of  vehicle  was 
read  with  interest,  and  since  we  manufacture  such  a  rig  in 
preference  to  a  four  passenger  vehicle  with  all  seats  facing 
forward,  it  may  interest  you  and  your  readers  to  know  our 
reason  for  so  doing. 

We  have  given  this  matter  much  consideration  and  would 
not  make  an  unsatisfactory  form  of  vehicle  if  we  knew  of  a 
more  satisfactory  form  available. 

The  writer  has  probably  had  as  much  experience  over  all 
varieties  of  roads  as  anyone  in  this  country  and  recognizes 
very  fully  how  necessary  it  is  to  have  light  weight,  high  power, 
simple  construction  and  compact  accessible  arrangement  of 
the  mechanical  parts.  These  and  other  important  con^;idira- 
ticns  demand  the  best  shape  for  the  vehicle. 

When  you  have  seen  and  ridden  in  vehicles  jammed  over 
our  rough  roads  at  twenty-five  or  more  miles  per  hour,  you 
can  appreciate  the  value  of  low  center  of  graviry  and  com- 
pact, strong  construction.  The  dos-a-dos  form  gets  all  the 
machinery  into  one  bunch  with  the  passenger  load  immediate- 
ly over  it  and  this  arrangement  permits  the  strongest  and 
shortest  form  of  body.  It  therefore,  most  nearly  Insures  the 
necessary  rigidity  to  the  working  parts  and  secures  li-^ht 
weight  on  the  steering  wheel  and  heavy  load  on  the  traction 
wheels,  so  necessary  for  traction  purposes. 

To  keep  the  motor  in  this  space  and  faces  forward  would 
necessitate  placing  the  rear  scat  much  higher,  making  the 
vehicle  more  top  heavy  and  the  riding  much  less  comfortabl: 
at  high  speeds  or  else  it  would  necessitate  lengthening  the 
body  and  placing  the  machinery  partly  under  each  seat,  a  less 
advantageous  arrangement  and  with  greater  liability  of  gases 
or  oils  from  the  machinery  reaching  the  passengers  and  their 
clothing. 

As  for  ease  or  convenience  it  is  a  matter  of  easy  proof  that 
two  passengers  sitting  back  to  back  can  converse  more  easily 
than  if  face  to  back  with  the  necessary  space  between. 

We  render  these  vehicles  more  comfortable  by  making  the 
seats  wider  than  the  box  so  that  the  passengers  need  not  sit 
cramped  in  place  but  may  swing  part  way  around  and  as- 
sume easy  and  comfortable  positions.  The  writer  has  ridden 
many  miles  on  the  rear  scat,  in  this  manner,  and  prefers  it 
to  the  front  seat  because  it  is  more  sheltered  from  the  force  of 
the  wind  and  affords  an  opportunity  to  see  things,  both  front 
and  rear,  better  than  in  the  front  seat 
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There  is  much  to  be  learned  about  lliese  various  questions 
in  their  relations  to  the  motor  vehicle  and  we  will  be  pleased 
to  hear  from  others  along  this  and  any  other  line. 

Charlks  E.  Durvea. 


To  Investigate  Liquid  Ain 


Another  Bicycle  Motor, 

San  DiEcu,  Cal,  May  15,  1899. 
Ediior  Horseless  Ann  : 

AUer  seeing  the  Butikofer  motor  bicycle  described  in  your 
columns  I  thought  I  would  let  you  know  of  my  experiments 
in  the  same  line.  I  notice  that  all  of  the  motor  bicycles  here- 
tofore constructed  have  been  specially  built  wheels  and  ex- 
pensive enough  to  prohibit  the  ordinary  person  from  owing 
one. 

1  have  invented  a  motor  which  can  be  readily  attached  10 
an  ordinary  bicycle  and  after  once  being  fitted  to  the  frame, 
can  be  attached  thereto  or  taken  from  the  wheel  in  five  min- 
utes with  no  other  tools  than  a  screw  driver,  making  it  very 
convenient  to  use  or  not  as  the  owner  desires. 


You  will  notice  also  by  the  accompanying  cut  that  the  ap- 
pearance is  also  much  neater  than  the  specially-built  motor 
bicycle,  as  the  machinery  is  all  encased.  It  does  not  inter- 
fere with  riding  with  the  pedals  in  case  anything  should  hap- 
pen to  the  motor. 

The  gasolene  motor  develops  one-half  horse  power,  weighs 
twenty  pounds  and  will  climb  steep  grades. 

I  have  read  many  accounts  of  motor  tricycles  and  carriages 
scaring  horses,  but  horses  pay  no  attention  to  this  machine 
whatever,  I  have  repeatedly  rode  p«'ist  horses  within  a  few 
feet  and  they  take  no  notice  of  it.  It  makes  so  little  noise 
that  many  people  I  pass  never  hear  it  coming.  This  motor 
is  particularly  adapted  to  carriages  and  marine  purposes,  as 
it  can  be  easily  reversed.         Very  respectfully  yours, 

W.  E,  Stepfey. 

rir.  Skinner  Wants  a  Race  First* 

Boston.  May  18,  1899. 
Editor  Horseless  Age  : 

In  reply  to  Mr.  Fischer's  letter  in  your  last  issue,  I  am 

perfectly  willing  to  meet  him  in  a  competition  for  points — 

manageability,    noiselessness,    simplicity,    appearance,    etc— 

provided  he  will  first  run  a  race  either  from  Boston  to  New 

York,   or  from    New   York  to    Boston.     In   other   words    I 

Viiih  to  make  tlie  competition  conditional  upon  the  race. 

Yours  truly,  •Kenneth  A.  Skimner. 


At  the  request  of  a  number  of  capitalists  President  Morton 
and  the  faculty  of  the  Stevens  Institute,  Hoboken,  N.  J.,  arc 
making  a  thorough  scientific  investigation  of  recent  discov- 
eries in  liquid  air  with  a  view  to  determining  the  actual  cost 
of  production,  probabilities  of  cheapening  it,  methods  of 
handling  and  uses  to  which  it  can  economically  be  put.  The 
main  object  of  the  investigation  is  to  ascertain  whether  liquid 
air  is  available  for  the  propulsion  of  vehicles. 


Electric  Cabman  Arrested, 


Jacob  German,  twenty-six  years  old,  who  runs  a  cab  for  the 
Electric  Vehicle  Co.,  was  arrested  Saturday  night, 
charged  w-iih  running  too  fast.  This  is  said  to  be  the  first 
arrest  for  such  an  oflfense  made  in  New  York  City. 

A  bicycle  policeman  saw  German  making  twelve  miles  an 
hour  in  Lexington  avenue^  and,  pursuing  him,  saw  him  round 
the  corner  of  Twenty-third  street,  always  a  crowded  place,  at 
the  same  speed.  The  policeman  arrested  German,  who  was 
surprised.  The  company  was  notified,  and  its  officers  were 
surprised.  German  was  locked  up  in  the  East  Twenty-sec- 
ond street  station.  The  rate  of  speed  motor  vehicles  must 
not  exceed  in  the  city  is  eight  miles  an  hour  between  streets 
and  four  miles  around  corners* 


The  Twyford  Motor  Vehicle  Co. 


The  organization  of  the  Twyford  Motor  Vehicle  Co..  with 
$1,000,000  capital,  is  reported  from  Pittsburg,  Pa.  The  in- 
ventor, R.  E.  Twyford*  is  a  general  contractor,  who  has  been 
experimenting  in  this  line  for  several  years  and  is  said  to 
have  devised  a  method  of  applying  power  to  the  four  wheels 
of  a  vehicle  which  is  specially  applicable  to  business  and 
work  wagons.  The  brake  acts  on  all  four  wheels  and  the 
device  for  compensating  is  said  to  show  novel  features.  The 
inventor's  first  vehicle  has  the  form  of  a  trap. 


Eiilarg:eiiient  of  the  Riker  Co. 

An  important  deal  which  will  result  in  a  great  increase  in 
the  facilities  of  the  Riker  Electric  Motor  Co,,  Brooklyn,  N, 
Y„  has  just  been  made.  It  is  currently  reported  that  Oscar 
T.  Crosby  and  C.  A.  Lieb,  of  the  Washington  Automobile 
Co.,  are  representatives  of  the  new*  element. 


Boston  Automobile  Co. 

The  organization  is  also  reported  of  the  Boston  Automo- 
bile Manufacturing  Co..  with  a  capitalization  of  $750,000, 
divided  into  $500,000  seven  per  cent,  cumulative  preferred 
stock,  and  $250,000  common  stock,  both  of  a  par  value  of 
$100  per  share.  The  company  is  incorporated  under  the 
laws  of  Maine,  and  will  manufacture  package  delivery  wagonSp 
pleasure  carriages  and  cabs,  to  be  run  by  electric  power. 
The  directors  are  Francis  A.  Osborn,  Joseph  B.  Moors,  D. 
Webster  King,  Cyrus  G.  Becbe  and  Geo  D*  Buragc. 
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Motor  Vehicle  Engineering. 


In  one  case  the  depressing  cam  of  the  cylinder  valves  of  a 
motcr  were  non-effective,  owing  to  wear.  Fig  i  shows  the 
plan  of  the  parts.  The  cam  b  is  shown  in  its  operative  posi- 
tion. As  the  cam  revolves  it  presses  down  on  the  roller  a, 
and  depresses  the  lever.  The  makers  of  the  motor  calculated 
that  the  roller  should  always  be  free  to  turn  on  its  pin.  A 
further  investigation  showed  that  the  roller  was  so  tight  set 
on  its  pin,  between  the  flanges,  that  it  bound  at  c,  and  d,  Fig. 
2.  preventing  a  free  revolution,  besides  retarding  the  dis- 
tribution of  the  oils.     The  remedy  in  this  case  consisted  in 
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setting  to  work  to  overhaul  the  presser  cams  and  rollers. 
Where  a  roller  was  found  to  be  badly  worn,  as  at  Fig.  i,  it 
should  either  be  replaced  by  a  new  one,  or  a  new  piece  dove- 
tailed into  the  roller  on  the  plan  shown  at  e,  Fig.  3.  Then 
clean  all  gummed  parts  and  with  a  steel  pointed  instrument 
all  oil  holes  should  be  opened  and  cleaned.  If  the  top  roll 
is  set  directly  above  the  steel  one  the  top  roll  is  very  apt, 
especially  when  worn,  to  fall  back.  Bent  steel  rolls  make  ir- 
regular work.    The  only  cure  is  to  take  them  out  and  straight- 


en them.  When  the  flutes  of  the  rolls  get  worn  they  arc  very 
liable  to  produce  trouble.  Refluting  of  the  rolls  is  the  only 
real  remedy  for  this,  but  as  a  rule  when  the  rollers  get  to 
worn  it  will  be  found  far  better  to  throw  them  out  and  put 
in  new  ones.  The  weights  are  very  liable  to  get  in  the  wrong 
nicks  of  the  levers  and  bother,  if  worn. 

Gasolene  vehicle  motors  ought  to  be  kept  in  good,  free 
running  condition.  The  valve  shaft  running  along  beneath 
the  engine  turns  once  for  every  two  revolutions  of  the  wheel, 
hence  makes  half  a  revolution  for  two  strokes  of  the  piston. 
The  valves  are  lifted  by  cams  fastened  and  revolved  by  this 
valve  shaft,  and  each  cam  has  two  lips  directly  opposite  each 
other,  each  lip  lifting  the  valve  at  every  half-revolution  of 
this  shaft,  or  whole  revolution  of  the  engine.  When  the 
cam,  in  revolving,  engages  with  the  bottom  of  the  cam  lever, 
the  latter  is  lifted  upward  and  the  valve  opened.  The  rapid- 
ity of  opening  decreases  as  the  cam  is  advanced,  and  is  furth- 
er decreased  by  the  slow  movement  of  the  cam,  caused  by  its 
making  but  one  revolution  to  two  of  the  engine.  Gummy  or 
any  foreign  deposits  on  the  bearing  surfaces  will  hinder  the 
free  movement  of  the  valves  and  should  be  removed.  A  change 
may  be  made  in  the  position  of  the  lever  on  the  vibrating  link 
so  that  in  an  oil  engine  the  upstroke  may  have  more  power 
than  the  down  stroke.  The  block  need  not  slide  in  a  fixed 
link,  but  instead  a  sling  link  may  be  used  and  this  move  in- 
stead of  the  block,  this  sling  link  having  an  adjustable  center, 
but  it  is  simply  a  reversal  of  the  method.  The  objections 
against  this  valve  gear  have  been  mostly  to  its  mechanical 
details.  To  change  the  travel  of  the  valve  makes  very  little 
change  in  compression.  The  release  must  come  when  the  ec- 
centric is  at  an  angle  of  ninety  degrees  with  its  center  line,  it 
the  valve  is  lapless,  and  near  this  angle  when  it  has  some 
exhaust  lap.  With  the  angle  of  advance  the  same,  the  ec- 
centric must  reach  this  point  at  the  same  time  with  relation 
to  the  crank,  hence  make  no  change  in  exhaust  or  compres- 
sion. With  a  combined  change  in  angular  advance  and  travel 
the  same  result  must  appear,  so  far  as  the  exhaust  is  con 
cerned,  that  came  from  a  change  in  angular  advance  alone, 
since  the  change  in  travel  does  not  aflfect  the  exhaust,  and 
with  an  advance  of  the  eccentric  the  exhaust  is  earlier  and  the 
compression  greater  as  the  cut  off  is  shorter,  and  vice  versa. 

FRICTION    WHEEL. 

In  some  types  of  motors  a  friction  wheel,  of  the  form  in  Fig. 
4,  joined  into  the  shaft,  is  used.  The  inner  friction  wheel  (a), 
will  at  times  cling  to  the  half  (b),  and  sparking  will  occur. 
This  is  remedied  by  scraping  the  leather  covered  inner  fric- 
tion wheel,  and  applying  to  it  a  dressing  of  castor  oil.  Th*; 
opposite  side  is  then  thoroughly  cleaned  of  gummed  oil  and 
foreign  matter,  and,  after  lubricating  the  bearings,  the  wheel 
is  replaced.  These  friction  clutches  should  be  overhauled, 
scraped  and  cleaned  occasionally. 


In  some  designs  of  power  transmission  for  vehicle  pxo 
pulsion,  bands  are  used  to  transmit  the  power  from  one  shaft 
to  another.  Some  of  the  wheels  are  extremely  narrow  at  the 
hub,  and  present  so  little  bearing  surface  that  the  strain  on  the 
cable  forces  some  of  them  over  to  one  side.  One  of  these 
wheels  is  shown  in  section  in  Fig.  5.  The  narrowness  of 
the  hub  is  indicated  at  E.  The  pull  of  the  cable  tends  from  the 
point  G  to  H,  and  the  side  collars  could  not  keep  the  wheel 
straight  Wabbling  results.  These  wheels  must  be  removed 
and  substituted  by  wheels  having  a  hub  several  inches  wider 
than  the  original  width,  after  which  the  former  difficulties  will 
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cease.  In  other  systems  I  have  seen  the  other  extreme  in 
the  use  of  wheels  of  too  much  bearing  surface.  Such  wheels 
stand  up  straight  under  severe  cable  strains,  but  the  surplus 
bearing  surface  absorbs  too  much  power 

BANDS   TOO  SMALL. 

Often  the  bauds  are  so  small  and  so  little  of  the  groove 
is  presented  to  the  sides  of  the  band  that  slipping  results. 
Such  a  combination  is  shown  in  Fig.  6.  Again,  it  may  be  that 
the  grooves  are  too  small,  so  that  the  cables  ride  partly  upon 
the  edges,  as  in  Fig.  7.  Sometimes  large,  rounded  grooves 
and  small  bands  as  in  Fig.  8  are  used,  and  as  the  band  cannot 
get  a  grip,  slipping  results. 

WORN    BBAKINGS, 

The  process  of  rectifying  a  worn  bearing  in  a  motor  is 
shown  in  Figs.  9  and  10,  The  best  plan  is  to  use  V-shaped 
grooved  wheels,  in  which  the  bands  will  fit  evenly  and  get 
a  good  grip  without  binding.  Fig.  9  is  a  drawing  of  the  con* 
dition  in  which  one  of  the  bearings  of  a  motor  shaft  was  re- 
cently found.  The  end  c  was  so  badly  worn  at  d  that  the 
box  cap  of  the  adjusting  journal  settled  down  to  e.  The 
shaft  was  removed  and  fitted  up  with  a  casting  box  c.  as  in 
Fig.  10.  This  box  was  filled  with  sand,  forming  a  mold 
for  the  new  end  b.  The  sides  were  packed  with  sand  d,and  then 
hot  metal  was  poured  into  the  mold  at  g  and  permitted  to  run 
out  at  c,  until  the  worn  end  was  heated  red.  Then  the  outlet 
c  was  plugged  and  the  hot  metal  again  poured  until  the  mold 
was  filled  to  the  end.     This  was  cooled,  forming  a  new  end 

-  over  the  stub  of  the  worn  one,  the  same  size  as  the  original, 

Land  placed  in  the  motor. 


QUESTIONS  AND  ANSWERS. 


At  the  request  of  many  of  our  readers  we  have  decided  to  open  a 
tpArtment  of  questions  and  atsaweni.      Wo  will  endeavor  to  answer 

any  detail   question   in    praotical   eDgltieeriog   pertaining   to  motor 

veaicles^ 

Where,  Oh  Where- If  Not  Here? 


Cape  Town,  So.  Africa,  April  24,  1899. 
EiiiiQr  HoRSELfss  Age  : 

We  trust  you  wiU  pardon  us  for  tresspassing  on  your  valu- 
able time,  but  we  are  ignorant  upon  a  certain  question,  and 
as  an  editor  is  supposed  to  know  everything,  we  venture  to 
ask  you  to  stop  a  minute  on  your  flight  through  the  air  on 
'your  *'no  horsey  no  muley'*  vehicles  and  tell  us  where  we 
can  get  for  some  of  our  customers  a  horseless  carriage  that 
will  carry  under  any  and  all  circumstances  as  many  as  twelve 
people  through  the  air  at  a  mild  rate  of  speed,  and  be  able 
to  do  it  every  day  of  the  year. 

The  roads  are  rough  and  pneumatic  tires  are  wanted  to 
take  off  the  jar  as  they  come  down. 

A  few  made  in  Germany  are  running  here  now  but  they 
ire  at  the  shops  one-half  the  time,  and  while  it  pays  the 
shops  it  is  hard  on  the  owner. 

Our  desire  is  to  see  some  of  these  machines  running  on 
the  streets  made  in  the  United  States  of  America, 

Can  you  help  us?  Yours  very  truly, 

Colonial-American  lMrt>RTiNr.  Co,, 

P^r  A.  H.  Mason. 


Exclyslve  Licenses  or  Franchises* 


Pawtlcket.  R.  L.  May  17*  1899- 

Editor  Horseless  Age  : 

1  am  interested  to  learn  if  any  franchise,  exclusive  or 
otherwise^  has  been  granted  to  any  individuals  or  corpora- 
tions for  operating  motors  for  vehicles  on  the  streets  of 
cities  or  towns.  If  such  licenses  have  been  granted  I  should 
like  to  know  to  whom,  and  further  whom  to  address  to 
procure  copies  of  such  licenses.  Any  information  that  you 
can  give  me  on  this  subject  will  be  greatly  appreciated. 
Yours  very  truly ^ 
United  States  Automobile  Co., 

Frank  Mossberg,  Pres. 


Answer  to  J  am  is  B,    Woo! son  . 

In  reply  to  this  question  it  can  be  stated  that  the  compres- 
sion space  varies  from  forty  to  twenty*threc  per  cent  of 
volume  swept  by  the  piston.  In  late  years  the  tendency  has 
been  to  increase  compression,  which  shows  a  marked  gain  in 
economy.  It  is  hardly  safe  to  make  the  conpression-spacc 
less  than  twenty-five  per  cent,  of  volume  swept  by  the  piston 
as  the  charge  is  apt  to  be  fired  prematurely  by  the  heat  pro- 
duced by  high  compression.  For  motor  vehicle  use  a  mod- 
crate  compression  is  usually  taken,  as  a  high  compression 
means  a  heavy  fly-wheel,  more  vibration  and  a  sharper  and 
more  penetrating  exhaust.  Charles  B,  KiN«i. 


A  New  Friction  Clutch, 


The  Autocar  gives  a  cut  and  description  of  a  new  friction 
clutch,  made  by  the  Unbreakable  Pulley  Co.,  which  is  said 
to  be  available  for  motor  vehicle  work. 


A   NEW    FRICTION   CLUTCH. 


Ernest  Ofeldt,  the  launch  manufacturer  of  South  Brooklyn. 
N,  Y.»  has  perfected  his  steam  carriage,  and  is  running  it 
about  the  adjacent  country. 
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grfvo  credit 


The   Whiton    Universal    Automatic 
Gear  Cutting  Machine. 

Gear  cutting  is  an  important  branch  of  work  in  the  average 
motor  vehicle  factory.  Not  only  must  different  kinds  of  gears 
be  used  in  the  construction  of  a  motor  vehicle,  but  these 
gears  must  be  accurately  and  uniformly  cut  or  noise  and  un- 
necessary friction  will  result.  Several  machines  for  doing 
this  work  have  been  designed  of  late  in  this  country,  some  of 
them  operating  entirely  on  the  automatic  principle.  Of  these 
latter  machines  there  is  one  which  commends  itself  partic- 
ularly to  the  builder  of  motor  vehicles,  because  of  the  wide 
range  of  work  it  will  perform,  its  adaptation  to  the  medium 
grade  of  work  such  as  is  required  for  motor  vehicles  and  the 
ease  with  which  the  necessary  changes  can  be  made. 

The  general  design  of  the  machine  is  the  most  satisfactory^ 
for  a  wide  variety  of  ordinary  work.  The  blanks  are  mounted 
upon  a  vertical  work  spindle,  and  the  cutter  carriage  slides  in 
a  vertical  or  inclined  path  as  required.  Both  the  cutter  and 
the  work  performed  may  be  readily  inspected  at  any  point 
in  the  cutter  travel.  The  work  spindle  is  adjusted  toward  or 
f-om  the  cutter  to  accommodate  variations  in  diameter,  and 
clamped  at  the  desired  point.  It  is  hollow  and  of  such  shape 
that  chucks  or  special  fixtures  for  holding  the  work  may  be 
readily  fitted.  The  frame  is  a  single  rigid  casting,  very 
heavy  in  all  cross  sections,  and  accurately  finished.  All  the 
parts  are  well  proportioned,  and  have  the  largest  possible 
wearing  surfaces. 

Power  is  conveyed  from  the  fixed  driving  shaft  through 
miter  gears,  a  sliding  splined  shaft,  and  bevel  gearing,  pivoted 
in  the  cutter  carriage  concentric  with  the  cutter  spindle.  A 
sliding  yoke  holds  the  journals  of  the  splined  shaft  in  perfect 
alignment,  relieving  them  of  all  side  thrust.  The  connections 
are  such  as  to  accommodate  any  possible  position  of  the 
cutter  carriage.  The  cutter  spindle  is  mounted  in  a  trans- 
vcr«iely  sliding  box,  which  may  be  adjusted  as  required  in 
setting  the  various  cutters  to  coincide  with  the  enter  of  the 
dividing  spindle. 

The  cutter  carriage  or  slider  is  moved  by  a  feed  screw 
mounted  in  the  cutter  support.  This  feed  screw  is  driven 
from  the  pivoted  shaft,  about  the  bushings  for  which  the 
cutter  supporting  frame  may  be  adjusted  to  any  required 
angle,  one  of  the  side  arcs  being  graduated  for  this  purpose. 
After  setting,  this  support  may  be  clamped  rigidly  at  the 
necessary  angle  for  bevel  gear  cutting.  The  pivotal  shaft  is 
driven  through  spiral  gearing  by  a  splined  vertical  shaft  ac- 
commodating any  desired  vertical  position  of  the  head,  this 
vertical  shaft  in  turn  being  driven  by  a  horizontal  shaft 
mounted  in  the  frame  of  the  machine.  The  direction  of 
movement  of  the  cutter  carriage  is  controlled  by  a  sliding 
clutch  upon  this  horizontal  shaft,  the  quick  return  movement 
being  at  a  constant  velocity  while  the  feed  may  be  varied 


widely  by  the  use  of  such  change  gears  as  may  be  foimd 

best  in  practice.  The  horizontal  driving  shaft  is  also  provided 
with  an  independent  clutch  controlled  by  the  hand  lever 
shown  at  the  front  of  the  machine,  by  means  of  which  the  feed 
mechanism  may  be  connected  or  disconnected,  as  desired. 
The  sliding  or  reversing  clutch  may  also  be  moved  to  the 
central  position,  out  of  engagement  with  either  of  its  drivers, 
whenever  required.  With  the  sliding  clutch  in  this  neutral 
position,  or  the  feed  mechanism  disconnected  by  the  cut-off 
clutch  referred  to,  the  cutter  carriage  may  be  moved  in  either 
direction  by  hand,  by  applying  the  crank  handle  to  the  pro- 
jecting end  of  the  pivotal  shaft.  The  machine  may  be  con- 
veniently fed  by  hand,  if  desired,  in  setting  for  depth  of  cut, 
etc. 


The  clutch  through  which  the  feed  shaft  is  driven  in  either 
direction  is  moved  mechanically  into  contact  with  its  oppo- 
site drivers.  By  so  controlling  its  action,  the  successive  steps 
in  the  operation  of  the  machine  are  made  to  depend  upon  the 
completion  of  all  previous  movements.  The  clutch  move- 
ments are  accomplished  by  a  rock  shaft,  gear  seg^ment,  and  a 
rack  on  the  clutch  slider. 

The  required  divisions  are  accomplished  by  a  worm  gear, 
worm,  and  suitable  change  wheels.  The  worm  gear  is  di- 
vided in  the  center  and  the  parts  are  hobbed  successively  in 
different  positions  until  practical  accuracy  is  attained.  Suit- 
able provision  is  made  for  taking  up  any  wear  which  may 
occur  between  the  worm  and  worm  gear. 

The  spacing  mechanism  is  driven  at  the  proper  time  by  a 
positive  clutch  which  does  not  require  adjustment  or  consume 
power  when  not  in  action.  It  is  started  and  stopped  by  a 
notched  disc  within  the  spacing  box,  moved  through  a  pawl 
and  ratchet  connection  by  the  rock  shaft  which  controls  the 
reversing  clutch. 

Cone  gearing  between  the  initial  shaft  and  the  cam  shaft  is 
provided  so  that  the  number  of  initial  revolutions  to  be  al- 
lowed before  the  cam  shall  act  to  stop  them,  may  be  varied 
as  required. 

The  gear  train  which  connects  the  spacing  clutch  driver 
and  the  driving  shaft  is  made  of  the  same  ratio  as  that  con- 
necting the  driving  shaft  and  the  cutter  spindle,  so  that  the 
spacing  shaft  and  cutter  revolve  in  unison.  A  hand  lever 
is  provided  by  which  the  initial  spacing  shaft  may  be  started, 
independently  of  the  rock  shaft  and  reversing  clutch  action,  so 
that  continuous  revolution  of  this  spacing  shaft  in  unison  with 
the  cutter  may  be  availed  of  to  automatically  cut  worm  gears 
by  the  bobbing  process. 
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The  driving  gear  of  the  spacing  train  is  mounted  on  an 
adjustable  damp  coupling  *^rovided  with  a  graduated  ring,  so 
arranged  that  by  releasing  the  clamping  bolts  the  worm  shaft 
and  spacing  train  may  be  revolved  independently  of  the  spac- 
ing shaft,  the  amount  of  such  movement  being  easily  regis- 
tered by  the  graduated  ring.  This  arrangement  provides  con- 
venient means  for  setting  the  blank  for  the  second  cut  in  bevel 
gear  work. 

The  dividing  or  work  spindle  is  provided  with  an  adjust- 
able graduated  collar,  having  a  notch  into  which,  in  one  posi- 
tion, a  spring  pressed  plunger  may  advance.  This  plunger  is 
connected  by  suitable  mechanism  with  a  ratchet  guard  in  the 
spacing  box,  which,  when  the  plunger  is  advanced,  will  pre- 
vent the  engagement  of  the  pawl  and  ratchet  of  the  spacing 
mechanism  above'  referred  to,  so  that  the  No.  2  movement 
of  the  rock  shaft  will  not  move  the  stop  disc,  and  spacing  will 
not  occur.  The  graduated  spindle  collar  may  be  set  so  that 
the  plunger  will  advance  upon  the  completion  of  the  whole, 
or  of  any  desired  part  of  a  revolution  of  the  work  spindle. 
The  movement  of  the  plunger  and  its  connections  also  moves 
a  bell  hammer  into  the  path  of  a  cam,  so  that  upon  the  com- 
pletion of  the  desired  series  of  gear  teeth  a  continuous  alarm 
is  rung.  A  clamping  screw  is  provided,  by  means  of  which 
the  alarm  mechanism  may  be  prevented  from  acting,  if  de- 
sired. 


MINOR   MENTION. 


Pasadena,  Cal.,  is  to  have  public  motor  vehicles  next  season. 

Robert  Laird,  electrician,  Hanford,  Cal.,  is  said  to  be  build- 
ing an  electric  vehicle. 

A  motorman  was  arrested  in  Philadelphia  one  evening  last 
week  for  running  his  vehicle  without  a  light. 

The  Archibald  Wheel  Co.,  Lawrence,  Mass.,  are  making 
wheels  for  the  Columbia  Automobile  Co.,  and  the  Woods 
Motor  Vehicle  Co. 

Edward  S.  Clark,  272  Freeport  street,  Boston,  Mass.,  is 
building  the  engines  and  boilers  for  the  omnibuses  which  the 
National  Transportation  Co.  are  to  put  in  service  in  the  sub- 
urbs of  Boston. 

Major  R.  P.  Davidson,  of  Highland  Park,  111.,  has  been 
in  correspondence  with  the  Duryea  Mfg.  Co.,  P6oria,  111.,  for 
the  purpose  of  arranging  with  them  to  build  a  motor  gun 
carriage,  but  the  Duryea  Co.  report  that  they  have  not  the 
time  to  undertake  any  experiments  in  this  line. 

Inventor  Skerry,  whose  steam  carriage  was  illustrated  in 
our  issue  of  April  12th,  is  endeavoring  to  organize  a  company 
with  $300,000  capital  at  Hartford,  Conn.,  to  manufacture  this 
and  other  kinds  of  vehicles.  The  company  would  be  licensed 
by  the  New  England  Motor  Carriage  Co.,  of  Boston,  Mass. 

The  Whitney  Manufacturing  Co.,  Hartford.  Conn.,  arc 
preparing  to  adapt  their  "Wizard"  chain  to  motor  vehicles,  for 
which  they  claim  it  has  many  advantages.  The  teeth  are  on 
the  chain  and  not  on  the  sprocket,  which  has  rollers  with  open- 
ings between  so  that  the  dirt  drops  through.  For  a  given 
pitch  it  is  said  to  have  fewer  parts,  and  while  an  ordinary 
chain  climbs  the  sprocket  or  is  liable  to  break  when  length- 
ened, the  "Wizard"  is  not,  but  always  finds  its  place  on  the 
sprocket  no  matter  how  much  it  lengthens.  Nor  will  it  shorten 
in  mud  and  water,  and  even  if  out  of  pitch  and  out  of  line  it 
will  run  smoothly. 


There  is  talk  of  a  line  of  motor  'buses  between  Troy  and 
Albany,  N.  Y. 

J.  A.  Jenney,  New  Bedford,  Mass.,  has  invented  a  com- 
pressed air  carriage. 

The  Philadelphia  Park  Board  is  still  considering  the  ques- 
tion of  admitting  motor  vehicles  to  the  parks. 

The  Eaton  Motor  Carriage  Co.,  Boston,  Mass.,  are  build- 
ing several  electric  carriages  for  London  customers. 

The  United  States  Automobile  Co.,  Attleboro,  Mass.,  are 
about  to  erect  a  factory  for  the  production  of  electric 
carriages. 

A  bill  for  the  regulation  of  motor  vehicles  used  for  public 
purposes  is  to  come  before  the  Massachusetts  Legislature 
next  January. 

The  compressed  air  carriage  which  is  being  constructed  by 
Jeremiah  Haley  and  others  at  34  Elm  street,  Hartford,  Conn., 
is  about  completed. 

The  American  Roller  Bearing  Co.,  Boston,  Mass.,  are 
having  a  test  of  their  bearings  made  on  the  cabs  of  the  Elec- 
tric Vehicle  Co.,  New  York. 

The  Studebaker  Mfg.  Co.,  South  Bend,  Ind.,  are  reported 
about  to  manufacture  electric  omnibuses  to  convey  passen- 
gers from  the  railroad  depots  of  Chicago  to  the  Studebaker 
theatre. 

The  $5,000  lunch  wagon  which  T.  H.  Buckley  &  Co.,  of 
Worcester,  Mass.,  exhibited  at  the  World's  Fair,  Chicago, 
will,  it  is  said,  be  fitted  with  a  compressed  air  motor  and 
sent  to  the  Paris  Exposition  of  1900. 

The  Still  Motor  Co.  has  been  organized  at  Toronto,  Can- 
ada, to  manufacture,  sell,  operate,  rent,  etc..  all  kinds  of 
motors  and  motor  vehicles.  The  directors  are  W.  J.  Still, 
Thos.  Bengough,  L.  W.  Doring,  C.  W.  Chadwick  and  Jos. 
Heighington. 

The  Cauda  Mfg.  Co.,  Carteret,  N.  J-,  are  bringing  out  a 
wagonette  seating  six  persons.  The  Canda  Co..  it  will  be 
remembered,  purchased  from  the  Duryea  Motor  Wagon  Co. 
the  exclusive  right  to  make  certain  types  of  vehicles  undei 
the  Duryea  patents. 

The  Electric  Storage  Battery  Co.,  Philadelphia,  Pa.,  has 
obtained  an  injunction  against  the  Hatch  Storage  Battery  Co.. 
Boston,  Mass..  which  had  been  manufacturing  storage  bat- 
teries for  about  two  years  and  supplying  them  to  New  Eng- 
land trolley  companies.  The  effect  of  the  decision  is  to 
strengthen  the  monopoly  of  the  Storage  Battery  Co. 

The  Electric  Automobile  Supply  and  Mfg.  Co.  was  recently 
incorporated  in  New  Jersey  with  a  capital  of  $100,000.  The 
incorporators  are  Chas.  P.  Scott,  of  New  York  City,  and 
Frederick  K.  Easton  and  Edgar  J.  Runyon,  of  Elizabeth,  N. 
J.  The  office  of  the  company,  which  will  make  fittings  and 
supplies  for  electric  motor  vehicle  manufacturers,  is  at  26q 
Market  street.  Newark,  N.  J. 

W.  S.  Rogers,  manager  of  the  Ball  Bearing  Co.,  Boston, 
Mass.,  has  made  arrangements  to  build  a  number  of  car- 
riages using  his  transmission,  which  was  illustrated  and 
described  in  our  columns  recently.  They  will  be  constructed 
at  Troy,  N.  Y.,  and  the  power  employed  will  be  gasolene 
Mr.  Rogers  states  that  the  strong  features  of  his  device  are 
its  durability  and  low  cost  of  production.  The  first  carriage 
is  to  be  finished  in  July. 
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No.  624,689 — Motor  Vehicle — Wilton  Summer  Schuyler. 
Oceanside,  Cal.    Application  filed  April  i,  1898. 

One  object  of  this  invention  is  to  so  arrange  a  motor  vehicle 
that  the  motor  and  all  the  heavy  mechanism  may  be  carried 
on  a  spring-supported  bed,  so  as  to  avoid  the  loss  of  power 
and  the  strain  upon  the  machinery  caused  by  having  the  motor 
and  its  mechanism  arranged  upon  a  bed  unyieldingly  attached 
to  the  running-gears  of  the  vehicle. 

Other  objects  are  to  provide  means  whereby  a  motor  ve- 
hicle capable  of  satisfactory  general  use  may  be  produced 
without  the  use  of  pneumatic  tires  and  to  provide  improved 
means  for  steering  the  vehicle,  that  can  be  operated  by  power 
from  the  motor  or  by  hand-power,  as  desired,  thus  adapting 
the  invention  for  use  on  heavy  trucks  as  well  as  light  ve- 
hicles. 


Fig.  2  is  a  front  view  partly  in  section,  Fig.  3  is  a  i^an;  a 
is  the  underframe  which  has  four  bearings  b,  two  for  each  of 
the  axles  c  of  tKe  driving  wheels  d,  these  two  axles  being 
connected  through  a  differential  gear  c  of  ordinary  kind. 


r  I  i.  2 


British  Patents. 


Improvements  in  Motor  Cars — ^Jean  Molas,  247  High  Road, 
Queen  Anne's  avenue.  South  Tottenham,  County  of  Middle- 
sex, England. 

This  invention  relates  to  a  motor  vehicle,  propelled  by  an 
engine  of  any  suitable  kind  or  by  an  electric  motor,  so  ar- 
ranged that  it  can  operate  as  a  tractor,  being  attached  to  an 
omnibus  or  other  suitable  vehicle  so  as  to  take  the  place  of 
horses  or  other  draught  animals. 


MOTOR    VEHICLE   OF   W.    §.  SCHUYLER. 
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At  each  end  of  the  underframe  a  is  a  pedestal  f  which  sup- 
ports a  circular  platform  g  for  the  driver.  In  the  pedestals  f 
are  bearings  for  the  ends  of  the  shaft  h,  which  may  be  a  crank 
shaft  having  a  pair  of  cranks  worked  by  a  pair  of  engines,  or 
may  be  the  shaft  of  an  electric  motor  without  cranks,  the  en- 
gines or  motor  being  carried  by  the  platform  g.  On  the  mid- 
dle of  this  shaft  is  fixed  a  pinion  i  which  gears  with  teeth 
on  the  periphery  of  the  box  which  encloses  the  differential 
gear,  and  has  bearings  for  the  bevel-pinions.  A  ring  k  is  car- 
ried on  springs  I;  resting  on  the  pedestal  f,  and  has  part  of 
its  internal  circumference  toothed  to  gear  with  a  pinion  m 
on  a  vertical  steering  shaft.  The  ring  k  is  attached  by  angle 
brackets  n  to  the  front  of  the  omnibus  or  vehicle  which  it  is 
intended  to  diaw.  Rollers  o  p  serve  to  giude  the  platform  g 
horizontally  and  vertically  as  it  revolves  within  the  ring  k, 
when  the  pinion  i  is  turned  for  the  purpose  of  steering.  On 
the  axis  of  the  rollers  p  areh  ooks  q  which  engage  over  a  rib 
projecting  from  the  ring  k  and  prevent  it  from  leaving  the 
roller  bed 

Improvements  in  Motor  Road  Vehicles,  Pope  Manufactur- 
ing Co.,  Hartford,  Conn. 

This  patent  refers  to  the  tricycle  delivery  or  carrier,  the 
United  States  patent  on  which  was  described  in  Th«  Horse- 
less Act  of  April  12. 

No.  4249 — A  new  system  of  joint  between  the  axle  and 
body  of  a  carriage,  especially  applicable  to  motor  vehicles. 
Alphonse  Blot,   Paris,   France.    Application   filed   February 

25,  1899. 

The  invention  relates  to  a  new  system  for  construction  of 
the  joint,  which  enables  the  underframe  to  turn  with  regard  to 
the  body. 

This  joint  is  now  made  by  aid  of  a  vertical  axle  designated 
a  joint-bolt.  This  joint-bolt  is  dispensed  with  and  the  join- 
ing is  effected  by  an  annular  joint  which  lets  pass  through 
its  center  a  fixed  or  movable  column  on  which  are  placed  all 
the  constituent  parts  for  driving  the  motor  and  steerage. 
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The  part  to  the  left  of  Fig.  i  is  an  elevation,  the  part  to 
the  right  a  vertical  section  following  the  axis  of  the  annula*' 
joint.  Fig.  2  is  a  plan.  A  is  the  coupling  of  the  body,  R  R* 
are  the  wheels  and  B  the  axle  of  the  movable  fore-carriage 
which  comprises  the  suspension  springs  C  and  other  ac- 
cessories. 

The  bridge  or  yoke  F  fixed  to  the  fore-carriage  by  the  ex- 
tremities of  its  arms  is  arranged  so  as  to  form  in  its  center 
one  of  the  parts  of  an  annular  ball  joint,  f,  f*  is  a  crown 
forming  jaws  of  which  the  lower  part  f,  which  is  made  in 


one  piece  with  the  yoke  F  constitutes  a  basin  for  the  first 
row  of  balls  b;  the  top  part  f^,  joined  by  means  of  bolts  or 
screws  v  to  the  lower  part  f  forms  a  retaining  cap  for  a  sec- 
and  row  of  balls  b\  A  ring  a  is  fixed  by  bands  or  a  collar 
a*  and  by  aid  of  bolts  a*  to  the  body  A,  it  fits  between  the 
jaws  f  f^  of  the  crown  and  is  hollowed  on  the  higher  and 
lower  side  so  as  to  constitute  a  rolling  surface  for  balls  b* 
and  a  surface  resting  on  balls  b.  Rings  c  c*  moving  with 
the  balls  may  serve  to  preserve  the  spacing  of  these  balls 
and  thus  dispense  with  the  use  of  a  continuous  crown  of  balls. 

In  the  plan  of  Fig.  2  we  have  supposed  the  body,  ring  a, 
and  top  part  f*  of  the  joining  crown  to  be  removed.  The  part 
on  the  left  represents  the  balls  b  and  ring  c  moving  with 
these  last  and  preserving  their  spacing.  This  ring  is  broken 
in  order  to  show  on  the  part  to  the  right  the  rolling  surface 
constituted  by  the  lower  part  f  of  the  crown.  A  simple  in- 
spection of  the  figure  g^ives  an  idea  of  the  mobility  of  the 
body  with  regard  to  the  fore-carriage. 

This  style  of  joint  which  may  seem  more  complicated  than 
the  joint-bolt  hitherto  employed  allows  all  the  controlling 
organs  of  the  motor  and  for  steering  to  be  placed  on  a  fixed 
or  movable  column  E,  running  in  the  hollow  center  of  the 
joint.  D  is  a  cross-bar  fixed  by  its  ends  to  the  fore-carriage 
and  acting  as  a  supporting  stay  for  the  column  E. 

It  is  evident  that  instead  of  placing  the  crown  with  jaws 
f  f*  on  the  yoke  F  the  ring  a  being  fixed  to  the  body  the 
arrangement  is  reversed  by  fixing  ring  a  to  the  yoke  and  the 
crown  with  jaws  to  the  body. 

No.  4058 — Improvements  in  Driving  Mechanism  for  Auto- 
cars and  the  Like.  The  Kolner  Accumulatoren-Werke 
Gottfried  Hagen,  Kalk,  near  Cologne,  Germany.  Application 
filed  February  23,  1899. 

This  invention  relates  to  a  driving  mechanism  for  motor 
vehicles  in  which  the  motor  is  connected  rigidly  or  on  springs 
with  the  car  body  and  drives  by  means  of  belts,  chains  or  the 
like  the  driving  axle  which  cannot  share  in  this  spring  action. 

The  arrangement  has  for  its  object  the  influencing  of  the 
tension  of  the  belts  by  means  of  springs  in  such  a  way  that 
in  spite  of  all  the  joltings  or  oscillations  of  the  car  body, 
not  only  does  the  belt  remain  constantly  taut,  but  elongations 
of  the  belt  are  compensated  for,  and  too  great  strains  on  the 
belt  and  overloading  of  the  motor  by  alternations  of  speed 
in  the  same  or  impediments  in  the  way  of  the  car  are  avoided. 

In  the  present  invention  this  is  attained  by  the  arrange- 
ment of  a  peculiar  flexible  or  hinged  four-cornered  figure 
which  has  two  spring  sides  situated  opposite  one  another  and 
two  rigid  ones  and  also  a  rigid  diagonal. 

Fig.  I  is  a  mainly  diagrammatic  representation  of  this  im- 
proved driving  apparatus  in  side  view. 

Fig.  2  a  front  view  of  same  partly  in  section. 

Fig.  3  a  section  on  the  line  A    ....    A  of  Fig.  2. 

Fig.  4  a  section  on  the  line  B    ....    B  of  Fig.  3. 

The  wheel  axle  a  carries  springs  c  supporting  the  car  body 
b.  On  the  end  of  the  axle  the  car  wheels  d  and  the  cog  wheels 
e  firmly  connected  therewith  are  mounted  so  as  to  be  freely 
revoluble.  The  axle  a  is  also  enclosed  by  two  sleeves  f 
which  can  also  freely  rotate  on  it  and  in  the  arms  g  of  which 
the  shafts  h  of  the  pinions  i  engaging  with  the  cog  wheels  e 
are  mounted.  In  order  that  both  wheels  d  may  rotate  inde- 
pendently one  of  the  other,  the  shafts  h  are  driven  by  means 
of  differential  gearing  1  from  a  motor  k  firmly  connected  with 
the  car  body  b,  which  gearing  is  only  shown  diag^rammatically 
in  the  drawing  and  is  at  the  same  time  assumed  to  consist 
of  a  belt  pulley  for  the  belt  m. 
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As  shown  in  Fig.  i  the  shaft  h  can  revolve  in  a  circle  round 
the  shaft  a  as  both  are  connected  with  one  another  by  the 
arms  g.  The  pinions  i  can  thus  never  come  out  of  engage- 
ment with  the  cog  wheels  e.  In  order  to  keep  the  belt  or 
chain  m  always  correctly  taut,  the  following  arrangement  is 
adopted. 

Over  the  sleeve  f  on  each  side  a  freely  revoluble  arm  n  is 
placed  which  is  pivotally  connected  with  the  underframe  of 
the  car  by  links  o  carrying  a  bolt  p.  On  this  bolt  p  a  spring 
q  engages,  the  other  end  of  which  is  received  by  a  holder  or 
sleeve  r  placed  on  the  shaft  h  (Fig.  4)  and  freely  revoluble 
thereon. 

The  arm  g,  spring  q,  link  o  and  spring  c  thus  form  a  flexi- 
ble four-cornered  figure,  one  diagonal  of  which  is  formed  of 
the  rigid  arm  n.  This  four-cornered  figure  is  attached  by  one 
corner  to  the  wheel  axle  a  and  with  an  adjacent  one  to  the 
under  frame  of  the  carriage.  Between  the  two  other  cor- 
ners is  located  the  spring  q  which  controls  the  tension  of  the 
belt.  Instead  of  the  links  o  any  other  like  vertical  guide 
may  of  course  be  employed. 

On  the  motor  being  started  and  also  at  each  increase  in 
the  speed  the  spring  q  is  first  compressed  and  thus  produces 
a  slight  slackening  of  the  belt  m  and  consequently  a  trans- 
mission free  from  jerk.  The  same  takes  place  if  the  car  when 
running  suddenly  encounters  obstructions,  like  gutter  stones 
(channel  stones)  or  short  extraordinary  steep  gradients  and 
the  like.  The  slackening  of  the  belt  admits  of  the  same 
slipping  slightly  and  thereby  avoids  overloading  the  motor 
in  the  most  effective  manner. 

If,  where  electric  motors  are  used,  the  motor  is  also  to  be 
utilized  as  a  brake  the  spring  q  yields  when  the  brake  is  ap- 
plied and  the  belt  is  stretched  more  strongly.  By  this  means 
slipping  is  avoided. 

Where  benzine  or  petroleum  motors  are  employed  several 
step  pulleys  may  be  arranged  on  the  gear  shaft  in  order  to 
allow  different  speeds.  The  spring  mounting  of  the  gear 
shaft  in  this  case  also  allows  a  slight  slipping  of  the  belt  in 
the  event  of  sudden  changes  in  the  load,  or  of  overloading 
.  the  motor  and  there  is  therefore  no  reason  to  fear  the  motor's 
stopping  by  reason  of  overloading. 


In  the  drawing  it  is  assumed  that  the  motor  and  gear  shaft 
are  arranged  on  different  sides  of  the  driving  axle  but  they 
may  be  both  placed  on  the  same  side  with  a  suitable  arrange- 
ment of  the  spring  q. 

It  is  also  not  necessary  that  there  be  only  one  motor  as 
shown  in  the  drawings,  acting  on  a  differential  gear  arranged 
as  a  belt  pulley  but  a  separate  motor  may  be  provided  for 
each  wheel  so  that  the  two  may  revolve  independently  one 
of  the  other. 


Roots'  Kerosene  Motor  Vehicle. 

In  August,  1895,  the  author,  conjointly  with  his  partner, 
Mr.  Venablcs,  commenced  the  construction  of  the  first  motor- 
carriage  propelled  by  a  petroleum  motor  made  in  this  coun- 
try. There  had  been  small  and  light  vehicles  of  the  tricycle 
type,  such  as  those  which  have  been  described,  built  before, 
but  none,  so  far  as  the  author  is  aware,  with  a  carriage  body 
of  ordinary  construction.  This  vehicle  was  fitted  with  a 
vertical  oil  motor  on  the  Roots  principle  of  vaporization  and 
feeding  of  oil,  and  was  of  two  and  three-fourths  brake  horse 
power  and  of  three  and  a  half  indicated  horse  power.  The 
method  of  steering  is  the  cycle  head  and  fork,  with  the  ad- 
dition of  a  heavy  coil  spring  fitted  inside  the  head,  which 
pcrni'ttcd  the  fork  spindle  to  slide  vertically  within  the  head. 
When  the  cuniage  was  first  tried  in  February  of  1896,  the 
motor  had  a  friction  clutch  or  drive  attached  to  the  crank 
shaft,  so  adjusted  that  if  more  resistance  than  the  equivalent 
of  tv/o  and  three-fourths  brake  horse  power  were  placed  upon 
the  clutch  it  would  automatically  slip.  In  practice,  this  slip 
only  took  place  when  starting,  when  changing  speed  from 
slow  to  quick,  and  when  on  the  steepest  hills.  A  chain  from 
the  friction  clutch  drove  the  outer  casing  of  a  box  of  gear 
providing  two  speeds,  a  maximum  of  eleven  and  a  slow  speed 
of  four  miles  an  hour.  It  was  first  tried  with  a  speed  of 
thirteen  miles  an  hour,  but  the  side  slip  or  skidding  of  the 
single  front  steering  wheel  made  the  steering,  when  going  at 
this  speed  on  a  greasy  road,  very  erratic  and  even  dangerous. 
The  reduction  to  eleven  miles  an  hour,  together  with  the 
addition  of  weight  over  the  steering  wheel,  complettly  snr- 
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mounted  this  difficulty.  The  weight  of  the  car  was  about 
13  cwt 

About  eighteen  gallons  of  water  were  carried  in  a  tank 
beneath  the  floor  of  the  car.  A  large  copper  cooling  coil  was 
placed  in  front  of  the  petro-car  behind  the  louvre  slats.  The 
water  was  pumped  through  the  jacket  round  the  coil  and  into 
the  tank.  The  governing  was  effected  by  an  inertia  governor 
operating  upon  the  exhaust  valve  and  the  oil  feed.  This  was 
not  found  to  be  perfectly  satisfactory,  because  the  dropping 
of  the  vehicle  wheel  in  a  depression  in  the  road  or  going  over 
an  obstniction  would  act  upon  the  weight  of  the  governor, 
throwing  it  out  of  position  when  not  at  excess  speed,  so  that 
a  rough  road  would  sometimes  slow  down  the  motor.  The 
body  had  ordinary  plate  springs  to  attach  it  to  the  frame, 
while  the  frame  rode  upon  coiled  springs  fitted  to  blocks 
sliding  in  guides,  in  a  similar  way  to  tram-car  springs. 

The  box  of  gear  for  changing  speed  was  not  found  to  be 
very  satisfactory,  and  early  in  1896  this  was  taken  off,  and 
the  transmission  effected  by  belting  and  toothed  wheels.  Two 
pulleys  were  fitted  to  the  crank-shaft  and  two  others  on  a 
countershaft,  the  bearings  of  which  were  fitted  to  the  same 
slide  block  moving  vertically  in  guides  which  carried  the  ball 
bearings  for  the  axle,  so  that  the  centers  of  the  two  shafts 
were  always  relatively  at  the  same  distance  from  each  other. 
A  large  gear  wheel  on  the  axle  geared  always  with  and  was 
driven  by  a  small  pinion  on  the  countershaft.  The  straps 
connecting  the  crank-shaft  pulleys  with  the  countershaft 
pulleys  were  both  normally  loose,  and  whichever  speed  it  was 
desired  to  use.  one  of  two  jockey  pulleys  tightened  the  one 
strap  and  still  further  slackened  the  other. 

The  motor  used  on  this  vehicle  was  a  single-cylincler  verti- 
cal motor  of  ver>  simple  construction.  The  cylinder  was 
five  and  one-fourth -inch  diameter  and  six-inch  stroke,  and 
was  tested  frequently  in  the  shop  before  fixing  to  the  vehicle 
frame.  It  gave  about  2.75  horse  power  on  the  brake  at  400 
revolutions,  and  ran  with  great  steadiness  and  freedom  from 
smoke  or  smell.  It  required  some  months  of  the  closest 
attention  and  labor  to  make  it  run  in  the  same  way  on  the 
car.  No  doubt  the  power  was  the  same,  but  the  vibration  of 
the  vehicle,  and  the  giving  of  the  springs,  affected  the  ac- 
curacy of  the  measurement  of  the  oil  feed,  and  in  this  way 
prevented  that  perfect  combustion  in  the  motor  which  was 
obtainable  when  bolted  to  a  solid  foundation.  The  most  care- 
ful attention  and  adjustment  also  were  required  to  make  the 
inertia  governor  behave  in  about  the  same  way  on  the  ve- 
hicle as  when  working  stationary.  These  difficulties  were, 
however,  surmounted,  and  the  vehicle  ran  very  successfully 
for  two  years,  and  covered  some  thousands  of  miles.  From 
the  running  of  this  carriage,  the  author-  came  to  the  conclu- 
sion that  rather  less  vibration  would  be  caused  by  a  horizontal 
motor  than  by  a  vertical  one,  which  opinion  was  afterwards 
justified  in  his  adoption  of  the  horizontal  form. — From  a  Lec- 
ture by  J.  D,  Roots  Be/ore  the  Se/f- Propelled  Traffic  Asso- 
ciation of  Liverpool,  England, 


SPARK    COILS 


For  IgnititifiT  Qas 
Ensrines,  Etc. 


Indnctlon  ColU  giving  PAT  Spark. 

C.  F.  SPLITDORF, 
2S  Vmad9Wt0r  Strtetf   NEW  YORK. 


SPECIAL   NOTICES- 


AdvwtlJMMirts  iMerted  uwOmr  this 


at  $2.00  I 
Umm,  payable  !■  advaoe*. 


WANTED. 

By  mechanical  engineer  and  designer,  position  as 
chief  of  construction  or  foreman  in  some  motor  car- 
riage works,  where  he  can  develop  important  im- 
provements in  motor  carriages.  Three  years'  study 
and  work  on  this  industry.  Address,  ROBERT 
CLOUGHLEY,  2309  West  Forest  Street,  Parsons, 
Kansas. 

FOR    SALE. 

Motor  carriage — Leon  BoUee's  celebrated  make. 
Weighs  400  pounds.     Address, 

ELMER  B.  VANCE, 

Lakftview,  N.  J. 

FOR   SALE. 

A  De  Dion  Motor  Tricycle.  Cost  $400.00  in  '97. 
Pneumatic  tires  and  electric  ignition.  Will  sell  for 
$250.00  f.  o.  b.  Chicago.  Address  C.  T.  JEFFERY, 
224  N.  Franklin  Street,  Chicago. 


*i 


SBfl^A  MmAlrAA  for  Motor  CarriafM,  .^nlklMt 
*VW1f  V  ^|JWI%V9  Maltl-Cyclts    and    Blcydoa, 

■wasred  from  special  Kteel  prepared  for  and  adapted  to  this 

Surpoae.    We  make  aoy  size  aod  leos^h  required  trom  wire  one-quarttr 
>  ooe-sixteeoth  inch  diameter. 

Write  ua  tor  prioea  on  what  you  want. 
THB  WIRE  00005  COMPANY,  Worcester,  TXmM. 


Graphite  Lubricants, 

ALL  KINDS,  ACCORDINO  TO  WANTS. 

special  preparations  for  Gears  of  Electric  Motors  and  for  Cylinders  of 
Motor  Engines.    Send  for  CircnlAra  and  Prlcea. 

Joseph  Dixon  Crucible  Co..  •  Jersey  City,  N.  J. 
HUBS  FOR  MOTOR  CARRIAQES 

Can  be  prednoed  cheaply  on  out 

No.   6  HUB    MACHINE. 

The  Larsrest  Hub  Machine  Built. 

Complete  Outfits  Furnished. 

CatalofiTue  and  Prices  on  Application, 

BARDONS  &  OLIVER,  Cleveland,  Ohio,  U.  &  A. 
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Graham  Equipment  Co. 

1 70  SUMMER  STREET,  Boston,  Mass.,  U.  S.  A. 

We  make  a  Specialty  of  MOTOR  TRUCKS 

For  Heavy  Traffic^  both  Passenger  and  Freight*  No  Rubber  Tires,  Powerful  Brakes. 
Frames  AH  Steel,  Equipped  with  Graham's  Spring  Suspension^  enabling  high  speed  to  be 
made   over   cobble   stones   and   rough   roads.    Steam  or  Electricity. 

CAN  MAKE  IMMEDIATE' DELIVERY.       j*        >        j*        ji 
BE  SURE  AND  TELL  US  WHAT  SERVICE  YOU  REQUIRE. 


•  *  «  OUK  •  •  • 

Nickel  Steel  DETACHABLE  Chains 

are  especially  adapted  for 

Motor 
Carriages. 

We  sre  faraiahiiig  maiiy 
for  that  purpose. 

We  invite  correspondence. 

liLDWril   OrCLE  CHAll  CO.,  WorQ«»t«r,  Ma**.,  U    1.  A. 


Steam  Engines  and  Boilers 


FOR 

MOTOR  VEHICLES. 

SPECIAL    DEStGN. 

LIGHT,    STRONG    AND    COMPACT. 

EDWARD  S.  CLARK, 

Builder  a!  Clark  Fateit  Sflfely  272  Preeport  Street, 

Water  Tabe  Boiler  ■■<]  Kiib 

Qfide  Mirlae  Eaflnei*  BOSTON,   MASS. 


•  •• 


i  •• 


FOSTER'S    PATENT 

Reversible  Screw  Propeller. 

For  p 

Yachts,         M 

Launches 

and 

Business 

Boats. 


The 

Oniy 

Reliable 

Reversible 

Propeller. 


Has  Balanced   Ball   Thrust,   Perfectly  Noiseless,  No   Cog  Wheels  to  rattle  and   break. 

Stronger  than  a  Solid  Propeller,  and  gives  better  results.    In  use  by  up-to-date 

Gas  Kngine  Builders.      Catalogue  and  Order  Blanks  on  Application. 

CHAS.  W.  FOSTER,  Ul^^SJSl^"  New  Haven,  Conn. 
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In  the 
Interest  of   the 

Motor  Vehicle  Ipdustrg. 

ESTRBblSHED    1895. 

SUBSCRIPTION 
Domestic  $2.00  Forei£:n  $3.00  Single  Copies.   10  Cents. 

OFFICE  OF  PUBLICATION 

flmcricaip  Tract  Society    Building,    J^assaa  and   Spruce  Streets, 

NEW  YORK. 


THE  AMERICAN  MOTOR  CO 


I«lKlitest.  Htronfrevt,  Hlmpleet  Motor  Made. 

Runs  with  Gasoline,  Kerosene  or  Gas. 

PROM   I  TO  30  H.  P. 

IGNITION   OUTFITS 

Contusing  of  AMBJtIOAN  COIL.  lONITfOfT  PLUO  and 
BPSOIAfj  HRIMABT  or  STORAGE  BATTEBIB8 f  only 
absoluMy  rsliable  method  of  sparking  stnaU  motor*.    •       •■ 

ALSO   MANUFACTURERS   OF 

SPECIAL  WIRE  WHEELS,    REAR   AXLES,   DIFFERENTIALS,   CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES. 

AMERICAN  MOTOR  CO.,    -    32  Broadway,  NEW  YORK. 


No.  2     3>i  B.  H.  P. 


The  Automobile  Co.  of  America 


MANUFAdTURBRS    OF 


HYDRO-CARBON    SVSTBM. 

FOUR  OR  FIVE  DIFFERENT  TYPES  for  pleasure  and  business  on  exhibition. 


STAN « OP B  PHAeTON.      A  H,  P.  MOTOH. 

Orders  for  SUMMER  DELIVERY  should  be  booked  at  once. 


Mo.  9,  H«r  ]t.  ttM. 
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Pneumatic  Carriage  Tires. 


MANUFACTURED  BY 


Their  Success  is  doe  to 
their  Absolutely  Perfect 
Construction.  ^^^^^.^^.^^^^^ 

♦ 

WE  KNOW  HOW 

To  Combine  Greatest  .... 
Strength  and  Lightness, 

+ 

WE  KNOW  HOW 

To  Construct  to  Prevent 
Punctures  and  Facilitate  Re- 
pairs* 


.  V^OND  fl.^ 


%rL 


\M 


% 


ON,  O^ 


WE  KNOW  MOW 

To  Cut  Out  a  Section  and 
Insert  a  New  One,  Making 
the  Tire  as  Good  as   New, 


OUR  EQUIPMENT 

Consists  of  Machinery  Neces- 
sary to  Make  Any  Size  Tire 
from  iH  inch  to  5  inch,  and 
for  28  inch  to  50  inch  Wheels. 


The  Diamond  Rubber  Company, 

AKRON.   OHIO. 

...The  McCullough  Automobile... 


« 


Price, 
$600. 


Price, 
$600. 


* 


(Weight,  500  lbs/)     Variable  Speed  Gasoline  Motur,  4  H.-P.     Costs  •+  cent  a  mill*  to  run.     Simple  and  reliable. 

Send  Ten  Cents  for  Catalogne, 
ly  2  H.-P.  Gasoline  Motors  for  Tricycles,  Motorcycles,  Pacing  Machines  and  Light  Carriages. 


THE  BACK  BAY  CYCLE  &  iVIOTOB  CO., 


121,  122,  124^,  126    MASSACHUSETTS  AVC, 


BOSTON,  MASS. 
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OAKMflN  MOTOR  VEHICLE  GO. 

Greenfield, 


X 


\ 


MASS. 


Hfdro-Carlioo  Motor, 

FREE  FROM  ODOR. 

SPEED  AT  WILL. 


ECONOMICAL, 

SinPLE, 

DURABLE, 

PRACTICAL, 

ATTRACTIVE. 


PNEUMATIC   CARRIAGE   TIRES. 


w.!ss5-rtwia, 


m 


We  make  a  specialty  of  pneumatic  tires  for  carriages  and  motor  vehicles. 

The  method  of  construction  of  our  carriage  tire  avoids  the  necessity  of  using  lugs,  the  constriction 
being  such  that  the  tire  hugs  the  rim  very  tightly. 

We  are  fully  equipped  to  furnish  tires  of  all  sizes  and  weights  for  motor  carriages.  Appreciating  the 
fact  that  the  tire  is  one  of  the  most  vital  parts  of  a  motor  carriage,  we  have  exercised  the  greatest  care  in 
our  method  of  construction  and  in  the  material  used. 

We  take  pleasure  in  referring  to  the  Oakman  Motor  Vehicle  Co.,  of  Greenfield,  Mass. ^  and  Osgood 
Morrill,  Carriage  Dealer,  of  Amesbury,  Mass*^  who  use  our  tires  exclusively. 


In  all  of  our  tires  we  tise  the  best  material  obtainable  and  employ  only  the  highest 
skilled  labor. 

We  manufacture  all  of  our  goods  and  can  guarantee  the  quality. 

THE    NEWTON    RUBBER   WORKS, 

Maottfacturers    of   CARRIAGE;    ANO     BfOTOR    TBHICI^B    TIRE^S    and    a    f^reneral    Hue 

of    RI7BBBR    ]IIOUl^ll£^Ii    OOODS. 

CbiMgo  BntKh;  133  ukf  st»  1325  Qoylgton  Stti  Ncwtoii  Upp«r  Falls,  JIlaMt 
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Steel  Wire  Wheels  for  Motors, 


♦ 


wim 


_4l_ 
WilH 

'P,B,IIUBS 


♦ 


Or  with    hubs   keyed  xle.     Any  diameter 

wheels,  and  any  eection  rims. 

We  manufacture  etee!  rims  of  all  sizes  and 
sections,  and  will  be  pleased  to  quote  on 
application. 

WESTON-MOTT  COMPANY. 

UTICA.  N.  Y. 


FOR   PBOriT   ASD    CONVSNlBSCn   IN 

THREAD    CUTTING,    TAPPING 
AND    MILLING    WORK 

Ott  YOUR  SCREW  MACHINES*  USE 

Self-Opening  and   Adjustable  Screw 
Cutting  Die  HeadSp 
Adjustable  Collapsing  TapS| 

AND 

Adjustable  Hollow  Milling  Tools. 

MANUFACTUkCO    BV  THE 

GEOMETRIC  DRILL  CO.»Westv]tie(New  Haven),  Conn.,  U.S.JI. 

Write  us  your  requirctnents  and  let  us  quote  price*. 


00  YOU  USE 
0R0P-F0R6IN0S? 

If  yon  do,  write  to  us— 
we  cant  &av  much  in  tliis 
space,  except  that,  as  you 
know,  our  reputation  for 
quaHty  is  as  hfj^h  as  ever. 
Years  in  the  bu^icetts. 
with  skilicd  labor  and 
morJern  appHanceii,  have 
taufcht  us  oow  to  make 
pans  for  Automobile&« 
Kngrines,  Motors,  etc.,  etc. 
in  the  'Williams*"  way 
We  drop-forge  To  bin 
Bronze.  Copper,  Iron  and 
Steel.  Send  for  estimate. 

J.  H.  WILLIArviS^bCO- 

<^-jj  Ricbnrds  Street, 

BROOKLYN.  N.  V. 


Crawtordi  ^50-22  $35:22 


Bicycles 

Combine  all  advances  and  improvements  in 
bicycle  building. 


NO   BETTER  WHEEL  MADE, 

Handsomely  lllustrateil   Catalogue  sent   on 
request. 


THE  CRAWFORD  MFG.  CO., 

HASE-RSTOW/H,  MD. 

Kiw  TORI.      mom.      ST.  ma.      tummt.      mm. 
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American  Motor  Carriages 

I  48  pp.,  55  CutSf  showing  all   types  made  here. 

Mg.  25  ccts.      THE  HORSELESS  AGE, 

Nassau  &  Spruce  Sts.,  NEW  YORK. 
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The  question  of  SYSTEMS. 

The  Winton  Motor  Carriage  left  Cleveland  Monday  morning,  May 
22d  and  arrived  in  New  York  City  Friday  evening,  May  26th.  Distance 
traveled,  707.4  miles.  Actual  running  time,  40  hours,  4  minutes.  Average  speed  per 
hour,  17.6  miles. 


M 


/^^ 


Rhaeton,    Rrice    S1,000. 

Do  you  know  of  any  other  system  but  the  hydro-carbon,  or  even  any 
other  motor  of  that  system  that  could  make  a  record  like  that  ? 


WRITE    TO    US. 


THE  WINTON  MOTOR  CARRIAGE  CO., 

CLEVELAND.  OHIO. 
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Road  Racing. 


The  700  mile  dash  of  Alexander  Winton  last  week  from 
Cleveland  to  New  York  has  revived  the  question  of  road 
races  in  the  United  States,  and  set  the  light-headed  element 
who  regard  the  motor  vehicle  industry  as  a  mere  development 
of  the  bicycle  industry  agog  with  excitement.  If  the  new 
industry  is  to  be  established  here,  we  are  advised,  road  races 
must  be  held  to  influence  capital  and  demonstrate  to  the 
American  people  the  capabilities  of  the  motor  vehicle.  The 
"hurrah  boys'*  of  the  bicycle  trade,  with  its  shallow  enthu- 
siasm, its  shortsightedness  and  its  slump,  is  to  be  introduced 
into  the  motor  vehicle  trade  to  give  it  "go."  and  the  old 
fogies  who  now  regard  motor  races  as  they  do  horse  races — 
a  sport  which  certain  idle  or  vicious  classes  may  indulge  in 
on  their  own  preserves — arc  to  be  relegated  to  the  rear. 

Fortunately,  the  motor  vehicle  business  is  something  more 
than  boys'  play.    The  task  which  the  advocates  of  the  motor 


have  set  for  themselves  is  pre-eminently  a  practical  one — 
namely,  the  substitution  of  the  motor  for  the  horse  in  the 
world's  work — and  the  mechanical  and  commercial  problems 
involved  are  of  a  nature  to  demand  men  of  maturity  and  not 
boys  for  their  solution.  As  to  the  purchasers  of  motoi;  vehi- 
cles, the  great  majority  are  chiefly  interested  in  the  economical 
side  of  the  subject,  which  is  about  as  closely  related  to  road 
racing  as  it  is  to  football,  baseball  or  rowing. 

But  let  us  treat  this  question  in  its  relation  to  conditions  as 
they  exist  in  the  United  States  to-day.  The  advocates  of  road 
races  here  point  to  the  road  contests  in  France  as  proof  of  the 
benefits  to  be  derived  from  this  source,  forgetful  of  the  differ- 
ence in  the  conditions.  The  early  road  races  in  France  were 
no  doubt  of  great  value  to  the  struggling  industry.  At  that 
time  something  sensational  was  needed  to  draw  the  attention 
of  the  world  to  the  motor  vehicle.  Road  races,  with  their 
unheard  of  performances,  furnished  the  sensational  feature 
for  the  press  and  gave  to  inventors  and  manufacturers  an 
opportunity  of  testing  their  handiwork  under  extreme  stress, 
and  hence  were,  for  the  time  being,  justified.  But  even  in 
France  the  situation  has  changed  entirely.  The  speeds  at- 
tained in  the  contests  have  been  gradually  increased  until 
fatal  accidents  are  common,  and  the  bad  example  set  has 
been  so  universally  followed  by  other  users  that  the  motor 
vehicle  has  become  a  menace  to  the  public  safety.  The  ad- 
vertising feature  is  no  longer  needed,  because  the  whole 
nation  has  become  familiarized  with  the  merits  of  the  motor 
vehicle.  Manufacturers  have  every  opportunity  of  testing 
their  machines  on  the  road  without  the  dangers  and  disasters 
of  the  race.  The  Automobile  Club  itself,  which  originated 
the  great  road  contests  in  France,  has  come  to  the  conclusion 
that  they  have  outlived  tfTeir  usefulness,  and  has  turned  its 
attention  to  practical  tests,  designed  to  encourage  the  com- 
mercial development  of  the  motor  vehicle. 

If  this  is  true  of  France,  how  much  more  true  of  America! 
The  results  of  the  French  races  are  well  known  here. 
Through  the  dailies  and  the  technical  press  the  public  has 
been  well  informed  of  the  capabilities  of  the  motor.    No  su^h 
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conditions  obtain  here  as  four  or  five  years  ago  necessitated 
the  organization  of  road  races  in  France.  The  cable,  the 
telegraph  and  the.  printing  press  have  made  the  civilized 
nations  one. 

There  is  another,  anH  very  important  reason  why  road 
races  are  not  wanted  here,  and  that  is  our  execrable  roads. 
Mr.  Winton  discovered  this  on  his  recent  run  to  New  York. 
No  machine  can  be  built  strong  enough  to  stand  the  highest 
speeds  on  American  country  roads.  The  shocks  and  strains 
set  up  are  so  severe  as  to  increase  the  danger  of  the  race  a 
hundred  fold.  The  accident  which  occurred  to  Mr.  Winton 
at  Fairport  is  generally  ascribed  to  a  flaw  in  the  axle.  This 
need  not  have  been  the  case.  The  nature  of  the  obstacle  and 
the  high  speed  of  the  vehicle  are  sufficient  to  account  for  the 
breakage  without  any  such  supposition.  The  occupants  of  the 
carriage  may  congratulate  themselves  on  their  escape  from 
death  or  serious  injury.  That  their  enthusiasm  was  somewhat 
dampened  by  the  terrible  shaking  up  they  received,  is  seen 
in  the  slower  time  made  during  the  remainder  of  the  journey, 
and  in  Mr.  Winton's  statement  that  we  want  no  road  races 
here  while  our  roads  are  in  such  deplorable  condition.  If 
we  do  not  want  them  now  we  certainly  will  not  want  them 
in  the  future  era  of  universal  good  roads,  for  reasons  herein- 
before given. 

Now,  as  to  the  opportunity  road  races  afford  a  manufac- 
turer of  testing  his  machines.  Suitable  tests  can  just  as  well 
be  made  in  private,  and  in  very  many  cases  it  would  be  much 
better  for  the  manufacturers'  reputation  if  public  tests  were 
avoided.  A  large  number  of  the  defects  revealed  by  these 
road  contests  could  have  been  foreseen  and  prevented  by 
good  theoretical  engineering  in  the  factory.  Road  work  is 
esesntial  to  the  perfection  of  a  motor  vehicle,  but  so  is  engi- 
neering, and  the  tendency  has  been  to  rush  into  the  road 
work  and  omit  the  engineering. 

At  best  the  time  which  can  be  made  on  our  roads  com- 
pares very  unfavorably  with  the  records  made  on  the  beautiful 
roads  of  France,  and  therefore  has  a  disparaging  effect  on 
the  American  motor  vehicle.  The  public  do  not  think  of  the 
handicap,  looking  at  tTie  results  alone. 

Last,  but  not  least,  is  Ihe  nuisance  created  by  monopolizing 
the  public  highways  and  putting  a  stop  to  the  world's  ordinary 
business  for  the  sake  of  indulging  in  a  cruel  and  dangerous 
sport  (if  road  racing  is  to  be  allowed  the  participants  must, 
of  course,  have  the  right  of  way),  and  the  false  precedent 
established  for  ordinary  users,  especially  the  young  and 
thoughtless,  who  will  be  running  amuck  at  the  peril  of  the 
community.  Then  again,  when  we  are  in  a  hurry  to  reach  a  dis- 
tant destination,  we  will  take  the  railway  train  whenever  we  can , 
and  not  the  motor  carriage. 

Much  mischief  has  already  been  done  in  the  United  States 
as  well  as  in  PVance  and  England  by  enthusiastic  inventors 
and  experts  who  arc  accustomed  to  run  their  vehicles  in 
eclllcd  communities  at  from  fifteen  to  thirty  miles  an  hour. 


and  who  advocate  such  speeds  for  general  use,  forgetting 
that  they  are  more  experienced  in  the  handling  of  their  own 
vehicles  than  their  customers  can  ever  be,  and  that  as  motor 
vehicles  multiply  in  the  streets  the  dangers  of  excessive  speeds 
will  grow  in  greater  ratio.  At  Newton,  Mass.,  the  home  of  the 
Stanley  steam  carriage,  the  city  authorities  have  fixed  the 
limit  for  motor  vehicles  at  ten  miles  an  hour,  notwithstanding 
the  fact  that  on  some  of  the  beautiful  boulevards  that  make 
this  subui^  of  Boston  famous,  speeds  of  fifteen  to  eighteen 
miles  an  hour  might  safely  be  allowed.  At  Cleveland  similar 
action  has  been  taken  by  the  Cit^  Council,  and  many  other 
municipalities  are  giving  the  matter  attention.  The  result  is 
likely  to  be  a  ten  mile  maximum  for  motor  vehicles  in  cities. 
Leading  manufacturers  are  cutting  down  the  speed  of  their 
vehicles  to  a  maximum  of  twelve  to  fifteen  miles  an  hour  in 
order  to  avoid  trouble  for  their  customers. 

In  the  face  of  these  facts  talk  about  motor  road  races  in 
the  United  States  7s  sheer  folly.  The  editor  of  The  Horse- 
less Age  has  been  from  the  start,  and  is  still,  unalterably 
opposed  to  them,  and  hopes  that  for  the  sake  of  the  industry 
they  will  be  prohibited  by  the  authorities. 


Carbonic  Acid  flotors. 


It  is  with  sincere  pleasure  that  we  lay  before  our  readers  in 
this  issue  a  superficial  account  of  the'carbonic  acid  carriage  of 
C.  D.  P.  Gibson,  of  Jersey  City,  a  mechanical  engineer  of 
recognized  ability,  who  has  devoted  four  years  to  the  study 
of  the  motor  problem,  and  has  built  two  carriages,  the  first 
using  steam  as  a  motive  power  and  the  second  employing 
that  most  alluring  and  elusive  motive  agent — carbonic  acid, 
which  leading  inventors  of  the  world  have  vainly  puzzled 
over  for  the  past  two  or  three  decades. 

The  expansive  power  of  carbonic  acid  is  titanic,  but  two 
chief  difficulties  have  s!ood  in  the  way  of  its  adoption  for 
power  purposes — the  inabilTty  of  inventors  to  control  it  and 
prevent  the  valves  of  the  engine  from  freezing  up  owing  to  its 
too  rapid  expansion,  and  tlie  high  cost  of  the  substance.  The 
second  difficulty  may  perhaps  be  largely  due  to  the  first,  for 
until  the  gas  has  been  successfully  controlled  its  cheap  pro- 
duction is  not  of  prime  importance. 

In  point  of  size  and  power  the  Gibson  carbonic  acid  engine 
is  certainly  a  marvel,  and  so  far  as  the  editor  could  judge 
from  his  limited  knowledge  of  such  subjects  the  freezing  up 
of  the  valves  has  been  entirely  obviated.  If  this  is  so,  and 
the  acid  can  be  manufactured  on  a  large  scale  at  $3  a  ton,  as 
claimed,  then  another  power  has  entered  the  field  to  compete 
for  urban  work,  a  motive  agent  having  tremendous  reserve 
energy,  and  admirably  adapted  for  trucking  and  other  heavy 
drudgery. 
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M.  Charron  Challenges. 


According  to  the  New  York  Herald  M.  Charron,  winner  of 
the  last  road  race  in  France  by  an  average  speed  of  thirty 
miles  an  hour,  issues  a  challenge  to  Alexander  Winton  or 
the  world  to  run  him  a  race,  either  in  France  or  America,  for 
any  purse  between  5,000  and  100,000  francs.  We  are  curious 
to  know  what  French  racing  machine  M.  Charron  would 
select  for  a  race  over  our  country  roads.  Neither  the  French 
builders  of  motor  vehicles  nor  M.  Charron  himself  realizc 
wbat  those  roads  are,  nor  have  they  any  machine  that  is 
adapted  to  such  punishment. 

But  the  road  racing  lunacy  is  evidently  threatening  us,  and 
prompt  action  is  needed  to  prevent  its  spread. 


Cloggins:  of  Boilers. 


The  opinions  expressed  by  two  leading  manufacturers  of 
light  steam  vehicles  in  regard  to  the  liability  of  their  boilers 
to  encrust  and  clog  are  not  accepted  by  many  authorities  on 
steam  engineering,  who  claim  that  provision  for  cleaning 
these  boilers  should  always  be  made.  M.  Serpollet,  the 
French  steam  specialist,  is  said  to  have  made  such  provision 
in  his  new  vehicle  and  thus  overcome  the  chief  obstacle  to 
their  practical  use.  A  boiler  which  cannot  be  cleaned  is,  of 
course,  useless  once  clogged,  and  would  have  to  be  replaced 
by  a  new  one. 

It  remains  to  be  Seen  whether  these  small  steam  boilers  will 
be  as  free  from  this  fault  as  the  makers  claim. 


Kerosene  flotors. 


As  a  fuel  for  vehicle  motors  kerosene  has  some  advantages. 
It  is  obtainable  everywhere,  is  cheaper  than  gasnlcne  and  not 
so  inflammable.  It  has  also  disadvantages,  chief  of  which 
are  the  disagreeable  odor  of  the  exhaust,  the  deposition  of 
residue  on  the  working  parts  and  the  odor,  strong  and  lasting: 
as  that  of  the  stable,  which  clings  to  one  who  handles  it. 

While  something  may  be  done  to  purify  the  exhaust,  kero- 
sene is  so  much  richer  in  carbon  than  gasolene  that  complete 
combustion  is  not  likely  to  be  obtained,  unless  the  oil  can 
be  refined  or  separated  in  some  apparatus  connected  with  the 
motor.  The  second  objection  could  be  overcome  by  arranj^:- 
ing  the  parts  affected  so  that  they  cf>nld  he  cleaned  occa- 
sionally. As  for  the  third  objection,  this  appears  to  be  in- 
superable. Hence,  at  present  kerosene  motors  would  appear 
to  be  limited  to  the  country  districts  solely  on  account  of  the 
rankness  of  the  exhaust. 


Where  are  the  Sixty  ? 

In  his  address  at  the  annual  meeting  of  the  Automobile 
Club  of  France,  Baron  Zuylen  de  Nyevelt,  the  president, 
stated  that  there  were  600  builders  of  motor  vehicles  in  France, 
no  in  England,  80  in  Germany  and  60  in  the  United  States. 
If  the  Baron's  figures  for  France  are  no  more  reliable  than 
his  figures  for  the  United  States,  we  shall  have  to  discount 
them  heavily.  The  editor  of  The  Horseless  Age  may  be  pre- 
sumed to  have  facilities  for  keeping  a  pretty  accurate  run  of 
the  progress  of  the  motor  vehicle  industry  in  this  country. 
Of  inventors  and  promotors  we  have  an  overplus;  our  com- 
panies far  outnumber  our  vehicles.  At  the  present  writing  it 
would  be  difficult  to  enumerate  more  than  fifteen  manufac- 
turers of  motor  vehicles  in  the  United  States,  unless  the  other 
forty-five  are  visible  to  the  Baron's  eye  only  and  elude  our 
most  searching  gaze. 

Automobile  Club  of  New  York. 

The  oft-mooted  project  of  forming  an  automobile  club  In 
New  York  City  is  at  last  taking  definite  shape,  and  a  call  has 
been  issued  for  a  meeting  to  take  place  at  8  o'clock  on 
Wednesday  evening,  June  7.  at  the  Waldorf-Astoria  Hotel. 
Several  names  for  the  new  organization  have  been  suggested, 
but  that  which  seems  to  meet  with  most  favor  is  the  New 
York  Automobile  Club,  or  the  Automobile  Club  of  New 
York.  Messrs.  Whitney  Lyon  and  Geo.  F.  Chamberlain  are 
the  leading  spirits  of  the  movement.  Mr.  Lyon's  address  is 
Hotel  Beresford,  New  York.  Parties  who  own  motor  car- 
riages or  have  ordered  them  are  eligible  to  membership. 


The  Do5-a-Dos. 

In  spite  of  Mr.  Duryea's  plea  for  the  dos-a-dos,  the  editor's 
opinion  is  unshaken.  The  dos-a-dos  is  a  mere  foreign  imi- 
tation, unsuited  to  the  use  of  the  average  American  citizen, 
uncomfortable  and  unsightly.  The  majority  of  middle  class 
buyers  will  not  tolerate  Ihem,  and  the  mechanical  genuises  of 
the  motor  vehicle  industry  are  advised  to  cudgel  their  brains 
and  produce  something  better  if  they  wish  to  secure  this  class 
of  trade. 


A  Safe  Storage  for  Gasolene. 

A  gentleman  who  owns  a  gasolene  carriage  has  had  his 
storage  tank  buried  in  the  earth,  not  far  from  his  barn.  There 
is  no  danger  of  its  being  tampered  with,  and  it  is  almost  as 
easy  of  access  as  it  would  be  in  the  building  itself. 


WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York, 


8 


THE   HORSELESS  AGE. 


Vol.  4,  No.  q.  Uaj  i 


From  Cleveland  to  New  York  Against 
Time. 


ALEXANDER    WINTON'S    BRILLIANT    EXPLOIT. 


In  our  last  issue  we  left  Alexander  Winton,  president  of 
the  Winton  Motor  Carriage  Co.,  at  Buffalo,  N.  Y.,  in  his  run 
against  time  by  motor  carriage  from  Cleveland,  O.,  to  New 
York  City.  As  the  editor  has  had  an  opportunity  to  inter- 
view Mr.  Winton  and  glean  from  him  many  interesting  facts 
relating  to  the  journey,  it  will  be  pardonable  if  we  return  to 
the  starting  point  and  accompany  him  over  the  first  part  of  the 
route  again. 

The  start  from  the  City  Hall,  Cleveland,  O.,  was  made  at  6 
o'clock  on  Monday  morning,  May  22,  Mr.  Winton  having 
previously  insured  his  life  for  $15,000  in  view  of  the  dangers  at- 
tending road  racing.  The  carriage  he  selected  for  the  trial 
was  of  the  model  of  1897,  weighing  1,500  pounds  and  driven 
by  him  thousands  of  miles  within  the  past  two  years.  Some 
200  pounds  of  extra  parts  were  taken  along,  and  the  reporter 
of  a  Cleveland  daily  newspaper  which  had  assisted  in  the  or- 
ganization of  this  tour  de  force,  sat  with  Mr.  Winton  in  the  seat. 
The  water  and  gasolene  tanks  were  full. 

Notwithstanding  that  the  speed  of  motor  vehicles  in  Cleve- 

^  land  is  limited  to  eight  miles  an  hour  the  five  miles  from  the 

City  Hall  to  Lake  View  was  run  in  about  twelve  minutes,  and 

in  some  places  through  the  Western  Reserve  thirty  miles  an 

hour  was  made. 

The  first  stop  was  made  at  Geneva,  O.,  to  inquire  the  vay. 
Five  miles  out  of  Erie,  Pa.,  Jackson  Koehler,  of  Erie,  who 
owns  a  Winton  carriage,  met  the  travelers,  and  accompanied 
them  into  the  city,  inviting  them  to  take  dinner  with  him. 
The  cyclometer  here  registered  102  miles  from  the  starting 
point.  About  an  hour  and  a  half  was  consumed  in  Erie,  and 
on  leaving  the  place  Mr.  Winton  was  persuaded  to  take  a 
gallon  and  a  half  of  gasolene,  although  he  had  sufficient  with 
him  for  the  run  to  Buffalo. 

The  next  stop— half  an  hour — was  at  Silver  Creek.  N.  Y. 
From  here  on  a  rain  storm  was  encountered,  making  the  road 
very  muddy,  and.  together  with  a  strong  head  wind,  interfer- 
ing with  speed  and  with  the  comfort  of  the  travelers. 

The  only  accident  on  this  part  of  the  route  occurred  in  the 
vicinity  of  Erie,  where  a  bottler's  wagon  was  overtaken,  the 
driver  of  which  was  in  a  drunken  stupor,  and  could  not  at- 
tend to  his  horses.  The  wagon  was  overturned  and  the  driver 
thrown  to  the  ground,  but  without  serious  injury.  About 
fifteen  minutes  was  lost  here  in  turning  back  to  look  after  the 
drunken  driver,  who  was  left  in  charge  of  friendly  farmers. 
Two  hours  were  also  lost  in  the  darkness  on  the  outskirts  of 
Buffalo,  trying  to  find  a  road'"fliat  would  lead  to  the  city,  a  fact 
which  accounts  for  the  cyclometer  registering  218  miles,  and 
the  fact  that  the  city  was  not  reached  until  8  o'clock.  The 
actual  running  time  was  about  eleven  and  one  half  hours. 

At  8  o'clock  Tuesday,  the  journey  was  resumed  over  good 
roads  as  far  as  Rochester  and  Fairport.  which  was  reached  at 
4:45  P.  M..  no  refreshment  having  been  taken  on  the  way. 
Here,  just  as  they  were  entering  the  village,  they  were 
startled  by  a  loud  report,  following  close  upon  the  front  wheel 
striking  a  stone,  and  about  100  feet  further  on  the  carriage 
went  down  the  bank  on  one  side  of  the  road,  throwing  the  oc- 
cupants ahead  more  than  30  feet,  but  luckily  not  injuring  them 
scriotisly.     The  carriage  was  making  twenty-five  miles  an 


hour  when  the  accident  occurred,  and  the  forward  end  wai 
so  deeply  imbedded  in  the  ground  that  it  had  to  be  dug  out 
The  motor  was  not  stopped  by  the  shock  and  continued  to 
turn  the  free  hind  wheel  like  a  top.  The  front  wheel,  which 
broke  from  the  axle,  went  coasting  on  for  100  yards  or  more. 
Although  the  front  spring  was  badly  bent  out  of  shape  the 
machinery  of  the  vehicle  was  intact.  Mr.  Winton  telegraphed 
to  Cleveland  for  another  front  axle,  and  put  up  at  Fairport  for 
the  night.  It  was  10  o'clock  the  next  morning  before  the 
repairs  could  be  finished  and  the  journey  resumed  for  Syra- 
cuse, eighty  miles  distant.  Execrable  roads  were  encountered 
on  the  way.  consisting  of  heavy  clay  cut  up  into  ruts  and 
baked  hard  in  the  sun.  The  accident  of  the  day  before  also 
tended  to  make  Mr.  Winton  more  cautious,  and  it  was  6 
P.  M.  before  Syracuse  was  entered.  Here  the  travelers  put 
up  for  the  night,  leaving  at  4:50  the  following  morning  for 
Utica.  The  bad  roads  that  hindered  their  journey  west  of 
Syracuse  retarded  them  east  of  it  also,  until  they  entered  the 
Mohawk  valley,  where  good  roads  were  the  rule,  the  only  ex- 
ceptions being  the  places  where  they  were  making  the  roads. 
The  distance  from  Syracuse  to  Albany  is  147  miles,  and  as 
they  approached  the  latter  city  over  the  grand  Eastern  Boule- 
vard extending  as  far  out  as  Schenectady,  the  carriage  ¥raa 
driven  at  its  top  speed  of  thirty-five  miles  an  hour,  when 
the  motor  makes  900  revolutions  a  minute,  the  normal  speed 
being  600  revolutions.  Down  some  of  the  long  hills  the  ma- 
chine coasted  at  forty  miles  an  hour.  At  Albany  the  odometer 
showed  545  9-10  miles.  At  5:04  o'clock  on  Friday  the  journey 
of  161 J/^  miles  to  New  York  was  commenced.  From  Albany 
to  Hudson,  where  they  stopped  for  breakfast,  bad  clay  roads 
were  found.  Further  on  the  roads  improved  and  good  time 
was  made.  An  hour  was  consumed,  however,  in  coming  down 
through  the  city  via  Broadway  and  the  Bowery  to  the  City 
Hall,  which  was  reached  at  about  6  o'clock. 

The  entire  running  time  was  forty-seven  hours  and  thirty- 
four  minutes.  The  amount  of  gasolene  consumed  on  the  jour- 
ney was  fifteen  gallons.  The  same  cooling  water  that  was  put 
in  the  tank  at  Cleveland  Monday  morning  was  in  the  tank 
on  the  arrival  at  New  York,  the  loss  by  radiation  and  leakage 
(the  tank  sprung  a  leak  at  Fairport  when  the  axle  broke) 
being  about  six  gallons.  To  the  high  speed  maintained,  caus- 
ing a  free  circulation  of  air  around  the  water  tank,  is  due  the 
extremely  small  amount  of  water  required  for  the  trip. 

The  motor  ran  through  without  attention,  except  the  oiling 
the  whole  machine  received  once  a  day  and  the  general  in- 
spection to  see  that  everything  was  tight.  Only  one  bolt 
dropped  out  on  tlu-  way.  and  that  was  in  the  foot  brake,  and 
was  undoubtedly  started  by  the  accident  at   Fairport. 

ACAINSr  ROAD  RAf'ES. 

But  the  most  valuable  lesson  to  be  learned  from  this  per- 
formance is  the  testimony  which  Mr.  Winton  now  bears  to  the 
impossibility  of  organizing  any  road  races  in  the  present  state 
of  American  roads.  Until  we  have  better  roads  we  want  no 
road  races,  he  says.  But  if  anybody  has  courage  enough  to 
run  a  race  with  him  and  the  authorities  permit  it  and  allow  the 
right  of  way.  he  is  willing.  They  are  cutting  down  the  speed 
of  their  machines  to  twelve  to  fifteen  miles  an  hour  maximum. 

The  machine  proved  to  be  none  too  heavy  for  the  rough 
roads,  as  its  weight  tended  to  keep  it  down  to  the  road,  where- 
as a  light  machine  would  have  been  dashed  to  pieces,  even  at 
a  lower  speed,  and  the  passengers  in  such  a  conveyance  would 
have  been  so  jostk-d  and  shaken  up  that  they  could  not  have 
proceeded  far.  !Mr.  Winton  and  his  companion  were  bruised, 
and  sore  from  the  shocks  and  vibration  of  the  road  as  it  wa^^ 
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Much  time  was  lost  en  route  from  the  necessity  of  htimuritig 
irightctied  horses.  In  overtaking  horses  the  machine  was 
pushed  at  top  speed,  and  passed  so  quickly  that  the  beasts 
had  no  time  to  be  frightetted.  In  other  cases  it  was  deemed 
best  to  stop  the  machine  and  wait  until  the  terrified  animals 
could  be  coaxed  past  it.  In  all  a  half  or  three-quarters  of 
an  hour  was  lost  in  this  way,  and  probably  two  hours  ni 
going  out  of  the  way.  The  odometer  register  of  707  miles  in- 
cludes the  distance  traversed  when  ihey  had  gone  astray 
or  were  in  search  of  the  right  road»  so  that  it  is  probable 
the  direct  road  would  not  measure  more  than  690  miles,  and 
from  the  running  time  perhaps  two  hours  and  thirty-four 
minutes  may  be  substracted  for  the  various  delays  and  er- 
rors,  leaving  about  forty-five  hours  actual  running  time.  The 
average  speed  therefore  was  over  fifteen  miles  an  hour, 

Qibsoo^s  Carbonic  Acid  System. 

THE  UGHTEST  ENGINE  OF     THE    POWER    EVKR    BUILT. 


For  nearly  three  years  the  editor  of  The  FIoRSEtEss  Age 
has  been  awaiting  the  completion  of  a  system  of  vehicle  pro- 
pulsion to  which  C  D.  P.  Gibson,  a  well-known  chemist  and 
mechanical  engineer,  of  Jersey  City,  N.  J,,  has  given  his  undi- 
vided attention*  The  motive  agent  employed  is  carbonic  acid, 
a  gas  of  wonderful  expansive  power,  but  beset  with  difficulties 
in  its  practical  application  to  vehicles.  Thousands  of  dollars 
have  been  6pent  in  futile  attempts  to  control  it,  its  tendency  to 
freeze  in  the  valves  being  an  unsurmountable  obstacle  to  pre- 
vious inventors  in  this  line.  It  was  with  much  satisfaction, 
therefore,  that  the  editor  received  from  Mr.  Gibson  an  in- 
vitation to  inspect  the  finished  carriage,  test  its  riding  qnal- 
itics  and  make  such  notes  as  might  be  permitted  while  foreign 
patents  are  pending. 

The  vehicle,  which  Mr.  Gibson  has  cJ^osen  to  first  exem- 
plify his  system,  is  a  stanhope  with  the  usual  tubular  truss 
frame  and  tangent  wire  wheels,  the  front  thirty-six  inches  and 
the  rear  thirty-eight  inches  in  dia meter.  The  customary  com- 
pensating gear  regulates  the  rear  wheels,  its  location  being  tn 
the  same  plane  as  the  driving  sprocket  Provision  is  made  for 
an  extra  seat  if  desired^ 

While  the  general  design  of  the  carriage  is  attractive  anil 
all  the  visible  details  finished  in  a  thorough  mechanicai  man- 
ner, interest  centers  chietiy  in  the  ingenious  mechanism  con- 
cealed in  the  body  of  the  vehicle,  where  is  an  engine  weighing 
only  thirty-lwo  pounds,  yet  capable  of  developing  twelve 
H.F.,  the  lighest  engine  for  its  power  so  far  known. 

The  carbonic  acid  is  stored  in  commercial  cylinders  made 
by  the  Cooper  Chemical  Co.,  of  Newark,  K.  J.,  tested  by  Mr. 
Gibson  tu  6,000  lbs,  pressure,  and  each  having  a  capacity  of 
ten  to  twelve  pounds  of  acid.  They  arc  about  four  feet  iti 
length  and  five  inches  in  diameter.  Eight  jf  these  arc  car- 
ried in  the  carriage,  four  on  each  side,  constituting  what  Mr. 
Gibson  calls  a  "battery,  *  the  two  batteries  containing  enough 
acid  for  a  run  of  eight  miles  on  country  roads  The  -ensnn 
for  the  arrangement  in  two  batteries  is  to  prevent  the  opera- 
tor  from  exceeding  the  radius  of  action  of  the  vehicle.  When 
one  battery  is  exhausted  it  is  a  sign  to  return  to  one's  desti- 
nation, and  inasmuch  as  the  second  battery  contains  the 
same  amount  of  acid  as  the  first,  a  safe  return  is  assured.  This 
present  method  of  storage,  however,  is  merely  the  best  avail- 
able at  present,  and  when  vehicles  are  manufactured  in  quan- 
Mtics  it  will  superseded  by  an  improved  method  which  Mr. 
Gibson  says  will  allow  a  run  of  30  miles  on  one  charge. 


The  acid  is  conducted  ihrough  the  ordinary  commercial 
valve  md  a  small  pipe  to  the  very  heait  of  this  system,  the 
Gibson  valvCf  in  the  engines  and  the  cycle,  crntrolling  the 
flow  of  the  acd  under  all  circumstances,  which  prevents  freez- 
ing and  is  easily  manipulated.  Particulars  of  this  most  re- 
markable achievement  Mr,  Gibson  is  not  prepared  to  give  for 
the  reason  above  stated,  patents  having  been  applied  for  in  a  1 
foreign  countries. 

In  the  rear  of  the  body  are  two  valves,  each  controlling  a 
battery  one  only  being  opened  at  a  time.  To  make  due  al- 
lowance for  expansion  the  cylinders  are  filled  only  hall  full 
of  gas,  the  rest  of  the  space  being  left  for  the  air  cushion, 
Nvhich  serves  the  same  purpose  as  a  dome  in  a  steam  boiler. 

The  ordinary  working  pressure  of  the  acid  is  between  2,500 
and  2,700  lbs.,  maintained  by  a  gasolene  burner  under  the 
expander,  the  flame  of  which  is  closely  regulated  by  a  dia- 
phragm. If  the  acid  should  reach  a  temperature  giving  3.000 
lbs.  pressure  the  diaphragm  automatically  moderates  the  flame 
and  immediately  brings  the  pressure  down  to  the  normal.  Any 
higher  pressure  than  3,000  lbs.,  could  not  be  practically  em- 
ployed, because  the.  wear  and  tear  on  the  apparatus  woulH 
destroy  the  economy,  A  gallon  of  gasolene  will  supply  this 
burner  for  a  week.  The  engine  which  handles  this  mighty 
force  is  surprisingly  small  and  delicate  in  appearance,  al- 
though it  is  in  reality  as  strong  and  durable  as  science  can 
make  it  of  such  weight  and  for  such  duty.  It  is  of  the 
horizontal,  reciprocating  type  and  has  two  cylinders,  i^g 
inches  in  diameter  with  four  inch  stroke.  When  the  carriage 
runs  a  mile  a  minute  the  engine  is  making  1. 876  revolutions  a 
minute.  A  noticeaWc  feature  is  the  absence  of  noise,  the  little 
5-16  piston*^  and  the  valves  performing  their  functions  almost 
as  silently  as  clockwork.  At  500  revolutions  and  500  lbs.  pres- 
.sure  the  engine  develops  twelve  H. P.,  which  is  sufficient  to 
handle  a  heavy  truck  on  city  streets.  All  parts  are  made  of 
hardened,  gpround  and  tempered  steel,  and  are  encased  f."ortj 
dust.  Power  is  transmitted  direct  to  the  I'car  axle  from  a  nine 
tooth  sprocket  of  iJ4  incb  pitch  on  the  engine  shaft  to  a 
thirty-nine  tooth  sprocket  on  the  rear  axle. 
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One  lever  performs  all  the  operations  of  controlling  llie  vc* 
hide  with  the  exception  of  tho  band  brake  on  ihtf  rear  axie. 
which  is  brought  into  play  by  a  pedal,  but  is  seldom  used  be- 
causti  the  eniiincs  when  shui  oft  automatically  brake  ibc  ca«-- 
riage.  In  the  nianipnlaiion  ot  this  lever  a  ri^jht  and  leh  ino- 
lion  stecrSp  a  rocking  nioiion  controls  the  power,  and  by 
l-aising  the  handle  the  engine  is  reversed  and  energized  by  the 
some  rocking  motion. 

There  are  no  gauges  to  watch  and  burden  the  operator  with 
anxiety.  The  controlling  mechaniiini  is  kept  irce  t'rom  yibra- 
liou  b^ means  of  compensating  devices  in  the  frame  and  in  the 
controlling  mechanism  itself,  so  that  whatever  the  relative 
positions  of  the  wheels  the  lever  is  always  safe  in  the  hand. 

A  unique  feature  of  this  system  is  the  immense  reserve 
power  that  is  available  for  sand,  for  hills  and  emergencies  of 
any  kind.  In  the  course  of  the  ride  which  the  editor  took  with 
the  inventor,  deep  sand  was  traversed  with  case,  and  as  con- 
clusive evidence  of  the  power  of  the  engine  the  vehicle  was 
very  slowly  run  into  the  barn  over  an  abrupt  rise  of  six  inches 
with  the  passengers  in  it  and  without  any  momentum  such  as 
is  generally  required  to  surmount  such  an  obstacle.  Carbonic 
acid  is  apparently  an  ideal  power  for  city  use,  being  particu- 
larly recommended  for  the  propulsion  of  trucks  and  other 
work  wagons.  The  motive  agent  has  hitherto  been  so  costlv 
to  produce  as  to  make  its  economical  use  for  power  purposes 
ant  of  the  question,  but  it  is  now  stated  that  the  cost  of  pro- 
duction has  been  lowered  to  $3  a  ton,  rendering  it  available 
for  this  purpose,  and  a  strong  syndicate  is  being  organized  in 
New  York  to  develop  the  Gibson  system  for  road  vehicles 
and  street  cars. 


The  total  weigh'   of  the  Gibson  carbonic  acid  carnage  is 
850  pounds,  cylinders  included. 

The  Owen  Gasolene  Carriage  and  De- 
livery Wsgon. 


The  accompanying  photo  shows  the  motor  carriage  of 
the  R.  M.  Owen  Carpet  Cleaning  Co.»  ol  Cleveland,  O., 
which  can  also  be  used  as  a  delivery  wagon,  the  lettering  be- 
ing arranged  so  that  it  can  be  removed  and  replaced  by  an 
extra  seat  in  a  few  minutes.  The  vehicle  is  propelled  by  an 
eight  horse  power  gasolene  motor,  giving  the  carnage  a 
speed  of  from  two  to  fourteen  miles  an  hour.  The  wagon 
and  motor  was  designed  and  built  by  R.  R,  &  R.  M.  Owen. 

In  speaking  of  the  praciicabiliiy  of  the  ga,solene  motor 
wagon  for  delivery  pvirposes,  R,  M,  Owen,  manager  ol  the 
company,  says:  "We  have  been  using  this  wagon  in  our 
business  since  January  1  and  find  n  thoroughly  practical  in 
all  kinds  of  weather  and  on  all  roads  we  travel  over  in  our 
business.  We  cannot  recall  a  single  instance  when  we  sent 
a  load  of  goods  out  for  delivery  that  impassable  roads  were 
encounicred.  and  it  is  specially  useful  at  this  season  of  the 
year  when  our  business  is  scattered  over  so  much  territory 
that  it  often  requires  a  trip  of  from  six  to  thirty  miles  from 
the  time  we  leave  the  factory  until  we  return." 

They  carry  from  800  to  1,000  pounds  of  carpet  and  also  an 
extra  pcrscm  with  the  driver  at  a  speed  of  from  eight  to 
twelve  miles  per  hour. 
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TUKCINELLl    AND    PEZ^a's   ELICIRIC  CAKKIAliE. 

London,  May  18,  1899* 
Farther  particulars  are  available  this  week  regarding  the 
new  electric  vehicle  which  has  lately  been  imported  iniu 
Milan,  Italy,  by  Turciiiclh  &  Pcim,  to  whose  designs  it  was 
coTistnicted.  I  was  in  error  last  week  in  stating  that  the  two 
motors  were  connected  to  the  rear  wheels.  On  the  contrary, 
they  are  attached  to  the  front  wheels,  in  the  same  way  as  in 
the  Krieger  cabs.  The  motors  are  of  the  four  pole  type  and 
arc  capable  of  developing  up  to  lour  H.P.  each;  they  a^e 
connected  to  the  front  wheels  in  the  ratio  of  1  to  16,5.  The 
accumulator  employed  is  that  known  as  the  Faure;  forty-four 
cells  are  employed,  arranged  in  two  balLenes  of  twenty-two 
cells  each,  one  being  located  under  the  driver's  seat  and  one 
under  the  rear  scat.  The  weight  of  the  batteries  is  stated  to  be 
about  996  pounds,  and  their  capacity  is  sufficient  for  a  con- 
tinuous run  of  sixty-two  and  a  half  miles»  a  statement  which 
electrical  motor  vehicle  engineers,  in  the  absence  of  tests,  wilt 
be  inclined  to  doubt.  The  accumulators  are  arranged  to  be 
grouped  either  in  series  or  in  parallel  and  the  controller  is 
adapted  to  take  eight  positions,  speeds  of  four,  eight,  twelve, 
sixteen,  twenty-five  and  thirty  kilumetres  an  hour  being  avail- 
able- The  weight  of  the  veliicle  complete  is  given  as  2,640 
pounds. 

MOTOR   POSTAL   WAGONS, 

The  Daimler  motor  vans  used  by  the  British  postal  author- 
ities, referred  to  in  this  eolunm  in  the  issue  of  the  3rd  of  May, 
have  been  temporarily  withdrawn  from  service  owing  to 
trouble  with  ihe  circuhting  pumps.  As  soon  as  the  necessary 
alterations  have  been  completetl  the  vehicles  are  to  be  aga  n 
put  to  work.  A  further  extension  of  the  use  of  motor  vans 
by  the  postal  authorities  is  announced  from  Edinburgh,  Scot- 
land, where  the  local  post  office  people  have  arranged  with  a 
concern  known  as  the  Madelvic  Motor  Carriage  Co.,  Ltd., 
of  Granton,  N.  B.,  for  the  transport  of  the  mails  between 
Edinburgh  and  Leith.  For  some  reason  or  other  the  Madel* 
vie  Co,  are  very  reticent  ai  to  the  details  of  their  vehicles, 
which  are  of  novel  design  and  propelled  by  electricity.  The 
accumulators,  motor  and  transmission  gear  are  all  mounted  on 
the  axle  of  the  front  wheels,  forming  what  is  termed  in  France 
an  avant  train,  which  can  be  applied  to  any  horse  vehicle  by 
substituting  the  avant  train  for  the  ordinary  front  wheels, 
No  details  as  to  the  type  and  capacity  of  accumulator  or  of  the 
motor  are  available. 

THE  LONDON   ELECTRIC  CABS, 

Owing  to  some  trouble  with  the  new  bund  brakes,  the  elec- 
tric cabs  have  not  yet  made  their  reappearance  on  the  streets 
of  the  metropolis-  It  is,  however,  now  stated  that  this  will 
be  done  on  Wednesday  next,  the  24th  inst.*  the  Queen's  birth-, 
day.  by  a  parade  of  no  less  than  eighty  vehicles  through  the 
streets  of  the  city  and  West  End.  In  the  interval,  the  old  ve- 
hicles have  been  completely  overhauled  and  a  large  number  of 
new  ones  finished,  and  with  new  arrangements  with  the 
drivers,  who  have  given  considerable  trouble  in  the  past,  the 
company  may  now  be  expected  to  have  largely  mastered  the 
difficulties  which  present  themselves  to  every  new  concern. 
Of  the  eighty  cabs  now  available,  most  will  be  put  in  service 
as  ordinary  cabs  plying  for  hire,  but  a  few  are  to  be  retained 
for  private  hire,  either  by  the  hour;  day,  week  or  month.  A 
tcale  of  charges  has  just  been  issued  which  shows  that  for  the 


first  two  hours  the  charge  is  $1.80,  and  for  each  additional 
hour  84  cents.  For  a  day  of  nine  hours  the  charge  is  $6,  and 
for  a  week  of  six  days,  $33  60. 

THE   DUCROISET  GASOLENE  CAR  R I  ACS  E. 

I  have  had  an  opportunity  this  week  of  inspecting  the  new 
Ducroiset  carnage  which  has  just  been  imported  into  Eng- 
land by  the  Automobile  Association,  Ltd.,  of  London,W,  The 
vehicle,  which  is  built  by  J.  Ducroiset  &  Sons,  of  Grenoble, 
France,  takes  the  form  of  a  large  wagonette.  It  is  propelled 
by  a  horizontal  gasolene  motor  of  eight  HP.,  located  in  the 
front  of  the  vehicle.  The  motor  has  two  twin  cylinders,  and  is 
provided  with  a  water  jacket,  while  the  ignition  is  electric. 
Three  mechanical  forward  speeds,  6J4.  ii/4  and  ijVi  miles  an 
hour,  as  also  one  reverse  speed,  are  provided,  further  varia- 
tions in  the  speed  being  obtainable  by  advancing  or  retard- 
mg  the  ignition.  A  feature  of  the  transtiiission  gear  is  that 
a  separate  belt,  working  on  its  own  pair  of  pulleys,  is  pro- 
vided for  each  of  the  three  forward  speeds  and  the  reverse. 
The  belts  all  normally  run  slack.  Between  each  is  arranged  a 
small  jockey  pulley*  which  can  be  raised  or  depressed  as  de- 
sired. Thus  any  speed  can  be  obtained  by  pulling  over  tht 
corresponding  lever,  and  depressing  the  particular  jockey  pul- 
ley and  tightening  the  belL  From  the  countershaft  the  power 
is  transmitted  to  the  rear  axle  through  the  usual  sprockets  and 
chains.  Three  brakes  are  provided,  one  each  acting  on  the 
bosses  of  the  rear  wheels  and  one  band  brake,  acting  on  the 
differential  countershaft.  The  latter  is  so  arranged  that  when 
put  into  aciion  the  tension  on  the  driving  belt,  no  matter 
which  of  the  three,  is  simultaneously  released,  so  throwing  the 
motor  out  of  gear  with  the  transmission  mechanism.  The 
Ducroiset  vehicles  are  built  on  a  standard  frame  so  that  any 
type  of  body  may  be  fitted,  the  particular  w^agonctte  under 
notice  being  readily  convertible  into  a  delivery  van.  The 
vehicle  was  brought  to  England  by  the  builder  himself,  the 
vehicle  being  driven  by  road  from  Grenoble  to  Dieppe, 
France,  a  distance  of  475  miles,  in  a  net  running  time  of  just 
about  thirty  hours,  or  at  an  average  speed  of  15.^/^  miles  an 
hour. 

GEAR  CASES. 

Although  the  gear  case  has  met  with  very  little  adoption  in 
America  on  bicycles,  it  is  anticipated  that  builders  of  motor 
vehicles  will  find  it  imperafive  to  employ  such  contrivances. 
At  any  rate,  this  has  been  the  experience  of  constructors  in 
England,  who  arc  now  nearly  all  providing  their  driving 
chains  with  cases  to  protect  them  from  the  dust  and  mud, 
which  by  reason  of  their  low  position,  they  are  liable  to  pick 
up.  One  or  two  firms  here  are  now  devoting  attention  to  the 
production  of  chains  and  gear  cases  for  motor  vehicles^  among 
them  the  Presto  Gear  Case  8c  Components  Co.,  Ltd..  of  Fleet 
street,  Coventry^  which  is  also  making  a  special  feature  of 
water  and  gasolene  tanks  for  gasolene  vehicles. 

AC  Act  A   WOOD     SPOKES. 

One  of  the  topics  of  the  hour  in  mutur  vehicle  circles  on 
this  side  of  the  Atlantic  is  undoubtedly  that  of  drive  wheels. 
Ever  since  the  tragic  death  of  Sewell,  the  Daimler  Co.*s  expert 
driver,  owing  to  the  collapse  of  the  rear  wheels  on  one  of  their 
vehicles,  the  matter  has  been  discussed.  In  this  connection  it 
is  interesting  to  note  that  Panhard  &  Levassor.  the  well- 
known  Parisian  builders,  employ  road  wheels,  the  spokes  of 
which  are  made  of  acacia  wood.  The  wheels  are  said  to  have 
given  every  satisfaction  and  English  builders  are  being  urged 
to  try  them. 
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ALUMINUM  PARTS. 

A  good  deal  of  attention  is  just'  now  being  devoted  bj' 
English  constructors  of  motor  vehicle^  to  the  reduction  of 
weight  by  the  employment  of  aluminum  or  aluminum  alloys  in 
many  of  the  parts  of  the  motor  and  transmission  gear.  The 
Eclipse  Brass  &  Copper  Co.,  Ltd.,  of  Halifax,  which  is  making 
a  specialty  of  castings  in  a  special  aluminum  alloy,  has  re- 
cently secured  a  large  order  for  such  castings  required  for 
thirty  large  steam  omnibuses,  and  another  large  contract  for 
crank-chambers,  mufflers,  etc.,  for  a  large  number  of  gaso- 
lene motors. 

In  consequence  of  the  increasing  demand  for  capable  motor- 
men,  the  Motor  Manufacturing  Co.,  of  Coventry,  are  offering 
to  find  permanent  situations  for  any  young  men  who  are  will- 
ing to  give  some  little  time  to  be  perfected  in  handling  motor 
vehicles. 

Among  the  latest  additions  to  the  membership  of  the  French 
Automobile  Club  is  Albert  Geiger,  vice-president  of  the 
American  Automobile  &  Motor  Co.,  Devonshire  street,  Bos- 
ton, Mass. 

Particulars  have  just  been  received  here  of  the  formation 
of  a  new  company  in  Brussels,  Belgium,  with  a  capital  stock 
of  $8o,ooo,  and  with  the  title.  La  Societe  des  Automobiles  et 
Moteurs. 

Some  strange  rumors  are  current  as  to  the  future  bi  the 
Daimler  Motor  Co.,  Ltd.,  of  London  and  Coventry,  rumors 
which  have  been  intensified  this  week  by  the  announcement  of 
the  resignation  of  E.  C.  M.  Instone,  the  secretary,  and  A. 
H.  D.  Altree,  the  general  manager.  It  is  also  understood  that 
Mr.  Sturmex,  of  the  Aulocar,  has  resigned  his  directorship. 


Qraham   Equipment-  Co.   Enlarges. 

The  Graham  Equipment  Co.,  of  Boston,  Mass.,  manufactur- 
ers of  Graham's  spring  suspension  and  equalized  braking 
device,  are  preparing  for  an  active  campaign  in  the  field  of  the 
heavy  motor  vehicle.  They  report  that  they  have  orders  for 
$6o,ooo  worth  of  trucks  on  hand  now,  and  orders  to  an  equal 
amount  promised.  They  are  moving  from  Cambridgeport, 
wheie  they  have  beenyocated  ^for  [the  past  s»ix  years,  to  larger 
quarters  in  East  Boston,  and  are  preparing  plans  for  a  new 
building  310  feet  by  80  feet  and  six  stories  high,  which  will  be 
equipped  with  the  latest  machinery. 

The  Graham  spring  suspension,  which  is  claimed  to  be  the 
only  device  aside  from  the  rubber  tire  that  will  enable  a 
vehicle  to  run  over  rough  roads  without  excessive  vibration, 
consists  of  a  combination  of  coil  and  leaf  springs,  the  latter 


being  placed  above  and  supplementary  to  the  coil  springs,  one 
of  which  is  put  over  each  wheel.  The  coil  springs,  therefore, 
take  the  load  when  it  is  light  and  the  leaf  springs  when  it  is 
heavy,  so  that  under  all  conditions  of  load  a  free  spring  sns" 
pension  is  obtained. 

The  company  has  also  decided  to  offer  to  the  motor  vehicle 
trade  a  line  of  supplies,  including  swivels,  axles,  ball  bearings  » 
steel  rims,  metal  bubs,  steering  apparatus,  independent  tubular 
carriage  frames,  steam,  gasolene  and  electric  motors,  all  types 
of  boilers,  tanks  and  steel  work  of  every  description. 

COMMUNICATIONS. 


Higher  Power." 


Mew  York,  May  26,  1899. 
Editor  of  Horseless  Age  : 

I  am  much  pleased  to  see  in  your  current  issue  Mr.  Duryea'5 
letter  on  *•  Higher  Power."  Mr.  L»uryea  has  got  to  that  stage 
of  the  game  where  he  is  able  to  lell  us  something  of  importance, 
instead  uf  using  your  columns  to  brag  in. 

None  of  us  wants  to  put  a  slow  speed  upon  our  carria^^, 
of  less  than  four  miles  an  hour.  I  believe  we  should  have  power 
enough  to  lift  our  total  weight  at  that  speed.  For  example, 
take  the  figures  given  by  Mr.  Duryea:  6  H.  P.  =  198,000  ft 
lbs.  198,000-5-700  lbs.  total  weight  =  283  ft.  per  minute.  5*280 
-i-283  =  18  minutes  10  the  mile. 

Mr.  Duryea  has  thus  almost  reached  my  standard.  Many  of 
my  friends  think  this  standard  is  too  high.  It  must  be 
remembered,  however,  ibat  we  must  not  only  climb  hills  and 
go  through  mud,  but  must  climb  hills  and  at  the  same  time  go 
through  mud.  Yours  truly,  Viatoe. 

Rear  Axle  Construction. 

New  York,  May  23,  1899. 
Editor  Horseless  Age: 

I  enclose  a  drawing  of  a  method  of  forming  the  compound 
shaft  with  compensating  gear,  now  in  actual  use.  In  this  form 
one  gets  the  benefit  of  the  rigidity  of  all  the  metal  used, 
whereas  in  the  ordinary  forms  much  is  of  no  use  and  the  re- 
sulting mechanism  must  be  weak  or  heavy  or  both. 

The  drawing  explains  itself.  K  are  key  ways,  H  is  the  hubs 
and  B  the  bearings  (rollers  with  thrust  ball  collars  at  the  outer 
ends).  The  novel  point  is  that  the  sleeve  runs  through  the 
hearings  and  half  through  the  hubs,  thus  adding  its  stiffness  to 
the  structure  at  the  most  important  point.        Yours  truly. 

Viator. 


lP,„,    H I 
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Artillery  Wheels  for  Motor  Vehicles. 


By  R.  I,  CuioG. 


In  The  Horsklbss  Acu  For  May  ib  a  firm  of  carriage  build- 
ers. J.  M.  Quinby  &  Co.,  transmit  an  inquiry  from  a  manufac- 
lurcr  of  motor  vehicles  in  London,  relative  to  the  practicability 
of  artillery  wheels  in  this  line  of  business.  Although  the  editor 
called  especial  attention  to  the  letter  and  the  questions  in- 
volved,  so  far  I  have  not  had  the  pleasure  of  reading  any  addi- 
tional comments  on  the  matter. 

The  discussion  would  have  been  aided  materially  if  the  Lon- 
don firm,  who  originally  propounded  the  inquiry,  had  fur- 
nished some  data  relative  to  the  particular  make  of  wheel  they 
had  under  consideration.  As  luck  would  have  it  the  writer- 
had  some  experience  with  English  field  pieces  over  a  dozen 
years  ago,  but  this  knowledge  is,  at  this  date,  rather  passe, 
though  one  of  the  methods  then  in  vogue  in  the  construction 
of  artillery  wheels  is  doubtless  still  in  use.  At  that  time  the 
custom  was  to  assemble  the  wheels  under  hydraulic  pressure 
— the  component  parts  being  supported  in  a  suitable  frame  or 
*'jigp'*  and  the  several  plungers  of  a  special  press  then  being 
brotight  into  siinultaneous  operation,  forced  the  pieces  to- 
gctlier  into  a  compact  union  at  a  single  movement- 
It  will  be  understood,  of  course,  that  the  several  tenons 
were  made  to  a 'special  degree  of  accuracy  uncommon  in  the 
manufacture  of  woodeti  wheels  at  that  time,  and  that  the 
mortises  were  equally  a  matter  of  careful  workmanship,  in 
order  that  tenon  and  mortise  should  come  together  at  a  pres- 
sure that  would  guarantee  permanency  under  the  trying  con- 
ditions of  hilly  warfare  and  tropical  climes;  that  is,  the  stress 
niust  not  reach  the  stage  where  destructive  strains  are  set  up 
nor  shall  it  fail  to  pass  the  point  where  the  retentive  force  is 
but  barely  sufficient  for  ordinary  usage. 

It  would  not  be  at  all  surprising  if  the  majority  of  the 
artillery  wheels,  now  being  put  into  service  in  Great  Britain 
and  her  dependencies,  were  constructed  closely  upon  the  lines 
followed  in  this  country'-  The  American  inventor,  as  well  as 
the  ingenious  contractor,  who  has  followed  in  his  wake,  have 
set  a  high  standard  abroad  in  both  quality  and  quantity  in 
manufacturing.  Formerly  a  greater  proportion  of  gun  and 
projectile  work  was  done  in  government  shops  than  I  under- 
stand is  now  the  case,  when  private  enterprise  is  more  vigor- 
ous than  ever.  It  may  be  here  remarked  that  l!:e  machine  for 
assembling  wheels  under  hydraulic  pressure  was  noted  at  the 
government  shops  at  Woolwich,  England,  Seme  time  ago  I 
noted,  with  considerable  interest,  the  extensive  plant  of  the 
American  Ordnance  Co.,  at  Bridgeport,  Conn.  There,  if 
anywhere,  they  must  know  all  about  artillery  wheels  and  their 
suitability  for  motor  vehicles,  and  I  sent  an  inquiry  forthwith. 
The  Ordnance  Co.^  however,  referred  me  to  a  wheel  manu- 
facturing corporation  of  LawTence,  Mass.,  v  ho  lurnish  all 
the  wheels  used  by  the  United  States  government  on  modern 
artillery,  and  this  includes  a  large  range  of  sizes  from  four- 
incli  axles  for  tive-inch  siege  guns,  down  to  the  lighter  ones 
in  use  on  Catling.  iHotchkiss  and  other  machine  guns.  All 
their  wheels  have  metallic  hubs  only,  but  are  made  plain  or 
roller  bearing,  according  to  the  requirements  of  the  purchaser. 
I  have  under  course  of  preparation  some  sheets  of  roller  bear- 
rngs  of  different  makes  that  I  shall  send  later  and  will  then 
consider  that  detail.  At  present  this  company  are  making 
a  number  of  sets  of  wheels  for  motor  vehicle  builders  made 
on  practically  the  standard   hub   sizes   with   an  added   back 


flange  on  which  to  bolt  the  gear.  The  steam  motor  fire  engine, 
in  Boston,  was  equipped  with  this  make  of  wheel 

These  wheels  are  made  from  two  feet  up  to  seven  in  diame- 
ter and  for  axles  one  and  a  half  to  five  inches;  the  wheels  arc 
assembled  in  a  power  driven  screw  press  capable  of  bringing 
a  pressure  of  loo  tons  upon  every  joint  of  the  wheel.  A 
wheel  of  this  construction  made  from  New  England  oak  and 
hickory  butts  will  stand  hard  use  and  abuse  to  a  remarkable 
degree  and,  so  far  as  wooden  wheels  arc  at  all  desirable  for 
motor  vehicle  service,  the  artillery  w*heel  contains  the  results 
of  a  lengthened  experience  under  the  most  drastic  conditions 
and  is  therefore  well  worth  the  attention  of  the  motor  vehicle 
designer. 

The  fact  that  cnantifacturcrs  of  motor  vehicles,  wht 
had  extended  practice  in  the  construction  of  bicycle  and  metal 
wheels  generally,  have  taken  up  this  style  of  wheel  would  of 
itself  be  convincing  as  to  the  merits  of  the  artillery  wheel  for 
motor  vehicle  purposes. 

The  designer  will  find  considerable  material  bearing  on  the 
retentiveness  of  various  w^oods,  in  naswelFs  "Pocket  Book,'* 
deduced  from  the  experiments  of  Johnson  and  Bevan,  The 
same  work  contains  a  table  of  constants  given  by  D.  K. 
Clark,  from  which  the  deflection  of  wooden  beams  as  well  as 
other  similar  calculations  may  be  made.  The  *'Hand  Book" 
of  the  Carnegie  Steel  Co.  and  the  "Treatise  on  Aluminum,*'  of 
the  Pittsburg  Reduction  Co..  contain  data  relative  to  the 
strength  of  various  woods. 

The  strength  of  a  joint  made  by  pressure,  as  in  artillery 
wheels,  appears  to  attain  its  greatest  effect  when  the  force 
bringing  the  parts  in  position  just  fails  to  turn  the  fibres  of 
each  surface  in  contact  into  the  same  direction;  i.  r,,  the 
hbres  of  the  one  should  be  at  right  angles  to  the  other  surface. 
For  example,  it  has  been  ascertained  that  a  round  blunt  bolt, 
driven  into  a  hole  of  a  less  diameter,  has  a  retention  equal  to 
that  of  any  other  form  wholly  driven  into  wood  without 
boring. 

*  *^ p  ■ 

Contract  Signed  at  Buffalo. 


The  National  Motor  Transit  Co.,  of  Buffalo,  N.  Y.,  the 
company  organized  to  operate  motor  vehicles  in  the  parks  of 
that  city,  has  signed  a  contract  with  the  Park  Commission 
agreeing  to  put  four  carriages  in  service  by  August  i.  The 
contract  runs  for  one  year  from  April  i,  and  specifies  that 
the  motive  power  employed  must  be  either  gasolene  or  elec- 
tricity. Gasolene  will  be  employed,  it  is  stated,  in  ihese  first 
carriages.  A  five  cent  fare  is  stipulated  for  a  full  trip  or  pan 
thereof.  The  vehicles  must  be  run  at  least  every  30  minutes  un- 
til November  i,  must  conform  to  the  park  ordinances,  must 
have  the  drivers  or  conductors  in  uniform  and  must  let  passen- 
gers on  or  off  at  anv  point  they  desire.  If  the  carriages 
frighten  horses,  they  must  stop  until  the  frightened  animals 
are  quieted  and  pass  on.  The  company  assumes  alJ  liabilitv 
for  accidents  or  suits  arising  therefrom;  and  has  given  .1 
bond  for  $50,oco  to  indemnify  the  city  agamst  any  loss  through 
such  suits  Ihe  carriages  must  be  as  noiseless  and  odorless 
as  practicable,  they  must  not  run  at  a  greater  rate  of  speed 
than  eight  miles  an  hour  and  their  design  must  be  approved 
by  the  Park  Board.  The  board  reserves  the  right  to  terminate 
the  license  at  any  time,  after  giving  the  company  due  not-ce 
and  a  hearing.  The  motors  and  machinery  are  now  bein;^ 
built  in  St.  Louis,  while  the  wood  work  is  being  done  in  Buf- 
falo. 

About  one-half  of  the  route  of  the  motor  carriages  lies  with- 
in that  part  of  the  park  included  in  the  Pan-American  site. 
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Single  or  Double  Electric  Motor  Equip- 
ment. 

C.  E.  F.  AHI.M. 

When  considering  electricity  as  a  motive  power  for  vehicles, 
one  of  the  first  questions  which  confronts  the  designer  is 
whether  to  use  single  or  double  motor  equipment.  The 
opinion  at  present  seems  to  be  more  in  favor  of  the  latter, 
though  the  single  motor  also  has  its  advocates. 

If,  as  in  street  railwaj'  practice,  the  power  could  be  applied 
to  both  axles  of  the  vehicle,  the  points  in  favor  of  the  two 
motors  would  probably  be  greater,  but  as  we  in  motor-vehicle 
work  usually  have  but  one  driver,  (the  other  axle  support- 
ing the  steering  wheels)  these  points  might  be  questionable. 

Considering  a  vehicle  as  usually  built,  and  remembering 
that,  whether  single  or  double  motor  equipment  be  used,  the 
speed  of  the  vehicle  as  well  as  the  weight  will  be  the  same 
under  the  same  conditions,  the  following  should  guide  us 
when  making  our  choice  between  one  or  two  motors: 

ist  Maximum  power  for  minimum  weight. 

2nd.  Compactness,  accessibility,  and  least  possible  number 
of  parts. 

3d.  Prime  cost  and  cost  of  maintenance.  <^ 

4th.  Simplicity  and  flexibility  of  control. 

IST.    MAXIMUM  POWER  FOR  MINIMUM  WEIGHT. 

In  motor-vehicle  practice,  more  so  even  than  in  street  rail- 
way work,  the  relation  between  weight  and  output  is  one  of 
the  most  important  factors,  and  in  both  cases  we  require  a 
motor  with  the  greatest  possible  starting  torque.  Suppose 
the  power  required  at  the  motors  is  3  H.P.  for  our  special 
case.  As  we  wish  to  keep  the  speed  of  the  vehicle  constant 
and  also  maintain  the  same  gear  ratio,  the  speed  of  our  motors 
will  be  the  same — assume  1,000  R.P.M.  for  a  single  3  H.P., 
or  a  double  V/i  H.P.  equipment.  If  both  sizes  of  motors  are 
designed  with  the  same  care  both  mechanically  and  electri- 
cally, and  the  weight  of  the  3  H.P.  motor  is  390  lbs.,  the  ij/i 
H.P.  will  weigh  about  275  lbs.,  which  allowing  50  lbs.  for  the 
differential  gear,  still  leaves  110  lbs.  in  favor  of  the  single 
motor.  The  output  in  either  case  is  equal  both  as  to  normal 
and  overload,  but  there  will  be  a  gain  of  from  three  to  fou^ 
per  cent,  m  efficiency  in  favor  of  the  larger  motor. 

Accordingly,  both  as  to  weight-efficiency  and  commercial 
efficiency,   the  single   motor   equipment  is   preferable. 

This  gain  in  commercial  efficiency  will  be  quite  noticeable 
and  will  result  in  an  increase  of  mileage  above  the  two  motor 
vehicle. 

As  to  the  gain  in  weight,  it  might  be  used  either  to  increase 
the  load  capacity  of  the  vehicle  or,  if  utilized  in  the  motor 
itself,  to  increase  its  starting  torque.  The  equation  of  torque 
for  a  series  motor  might  be  written  T  =  KNCa,  where  K  is 
a  constant  in  any  given  case,  N  represents  the  magnetism, 
and  C  a  the  armature  current.  The  factor  representing  the 
iron  losses,  which  are  proportional  to  the  amount  of  armature 
iron,  the  armature  speed  and  the  magnetism,  has  been  neg- 
lected, as  it  will  be  of  little  or  no  account  when  only  consider- 
ing the  torque  at  starting.  From  the  above  equation,  we  find 
that  the  torque  increases  with  the  armature  current  and  the 
magnetism,  also  that,  when  starting  the  motor  from  rest  the 
speed  then  being  zero,  the  counter  electromotive  force  is  zero, 
the  armature  current  will  be  very  large  and  accordingly  the 
torque  large.  But  as  in  a  series  motor,  the  armature  current  is 
also  the  field  current  which  produces  the  magnetism,   our 


factor  N  in  the  equation  for  torque  will  also  increase,  increas- 
ing the  torque,  but  not  in  proportion  to  this  current  except 
when  working  the  iron  of  the  motor  on  or  near  the  bend  of 
the  saturation  curve.  This  means,  however,  a  lower  saturation 
and  accordingly  more  iron;  that  is,  the  motor  will  be  heavier, 
but  the  gain  will  be  comparatively  great  for  a  small  sacrifice 
in  weight. 

If  we  use  to  this  effect  the  gain  in  weight  which  we  realized 
jn  the  single  motor  equipment  over  the  double,  we  wotild 
for  the  same  weight  increase  the  starting  torque  of  the  former 
several  per  cent 

The  new  single  motor  would  be  designed  with  a  medium 
saturation  in  its  field  iron,  but  otherwise  with  the  same  densi- 
ties as  the  old  one,  so  as  to  make  no  change  in  other  respects. 

2ND.    CO.XPACTNES8,    ACCESSIBILITY,    AND  LEAST  POSSIBLE  NUM- 
BER   OF   PARTS. 

The  wheel  gauge  used  in  motor-vehicle  work  is  the  same  as 
in  ordinary  carriage  practice,  viz.:  4  ft.  8j/^  in.;  accordingly 
there  is  sufficient  room  horizontally,  and  two  motors  might 
be  applied  to  the  same  axle  with  as  much  ease  as  one,  and 
without  sacrifice  as  to  accessibility  of  the  different  parts. 
Vertically,  on  the  other  hand,  the  smaller  motor  will  take 
considerably  less  room  than  the  larger  one,  and  in  this  respect 
the  double  motor  equipment  will  have  some  advantage,  as 
there  is  usually  very  little  room  under  the  vehicle  body. 

In  regard  to  the  number  of  parts,  however,  the  single  motor 
equipment  is  preferable,  having  only  half  as  many  parts  as 
the  double  equipment,  and  accordingly  also  half  as  much  lia- 
bility in  getting  out  of  order  and  causing  trouble.  This  is 
quite  important  when  considering  that  the  moto-vehidc  is 
handled  mostly  by  persons  who  know  very  little  if  anything, 
about  the  construction  of  the  motors. 

3D.    PRIME  COST  AND  COST  OF  MAlNlBNANCE. 

If  the  manufacturing  cost  of  our  ij^  H.P.  motor  is  $55,  the 
cost  of  the  3  H.P.  motor  would  be  about  $70.  With  the  double 
motor  equipment  goes  two  gears  and  two  brakes,  but  the 
single  motor  requires  a  diflferential  gear  which,  as  to  cost, 
probably  will  exceed  the  former.  Suppose  we  assume  the 
diflference  would  be  as  much  as  $10,  then  we  have  still  $30  in 
favor  of  the  single  equipment.  As  to  cost  of  maintenance, 
ii  will  increase  in  proportion  to  the  number  of  parts,  and 
accordingly  be  greater  for  the  double  motor  equipment. 

4TH.    SIMPLICITY  AND  FLEXIBILITY  OF  CONTROL. 

The  control  of  a  motor-vehicle  equipment  is  usually  accom- 
plished by  a  special  switch  which  arranges  batteries  and  mo- 
tors in  diflferent  combinations.  Accordingly,  the  double  motor 
equipment  would  make  possible  a  wider  range  of  speeds  and 
afford  more  flexibility  with  less  complicated  controlling  ar- 
rangement than  the  single  equipment.  But  within  the  limits 
required  in  ordinary  motor-vehicle  practice,  the  flexibility  of 
control,  as  limited  by  the  cessation  of  simplicity,  is  quite 
enough,  and  in  this  respect  neither  has  any  material  advantage 
Over  the  other. 

Summing  up  the  foregoing,  it  would  seem  as  if  at  the 
present  stage  of  motor-vehicle  practice,  the  choice  shou'd 
fall  to  the  single  motor  equipment,  but  as  the  art  advances, 
the  advantages  now  in  its  favor  may  be  nulled.  We  are  as 
yet,  so  to  say,  in  the  very  beginning  of  a  new  industry  and 
with  the  skill  and  enterprise  of  the  nineteenth  century  we 
should  expect  improvements  which  might  altogether  change 
our  present  practice. 


o  9.  it«,  3i  I&99.  tttte  HORSfeLfeSS  AGte. 

riotor  Vehicle  Engineering. 

*  PIPING  VEHICLE  MOTORS. 

The  imperfect  operation  of  gasolene  and  steam  vehicle 
motors  is  often  due  to  defective  piping.  Engineers  are  usually 
careful  to  specify  the  kind  of  piping  to  be  used,  joints,  coup- 
lings, etc.,  and  are  particular  as  to  the  method  of  securing  the 
same  to  the  structural  parts  of  the  motors  and  supply  tanks. 
Builders  of  motors  usually  follow  these  specifications  to  the 
letter,  and  the  bulk  of  the  work  is  about  as  perfect  as  it  is  pos- 
sible to  get  it.  At  the  same  time,  errors  creep  into  the  plans, 
some  improper  materials  are  used,  a  careless  workman  makes 
a  poor  connection,  or  the  piping  may  be  ruined  after  the  motor 
is  in  the  hands  of  the  purchaser,  and  the  result  is  an  accident 
of  some  sort  unless  the  defect  is  rectified  in  season.  There  is 
a  necessity  for  skilled  inspection  of  piping  systems  of  motors 
for  defective  installation  plans,  worn  parts,  joints  in  which 
leakage  is  possible  through  grooved,  cut,  flat  or  broken  threads, 
cracked  or  partly  cracked  pipes,  buckled  pipes,  clogged  joints, 
lack  of  air  chambers,  resulting  in  noises  in  the  pipes,  weak 
unions,  etc.  Often  the  piping  system  of  a  motor  is  rendered 
unsafe  through  the  careless  manner  in  which  repairmen  make 
connections.  Again,  the  owner  of  the  vehicle  may  attempt  to 
fix  something  of  which  he  knows  nothing  and  the  chances 
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are  that  he  will  press  the  pipe  tongs  into  a  pipe  wall  and  so 
weaken  the  pipe  that  it  becomes  dangerous.  Lack  of  proper 
attention  also  causes  trouble  in  the  way  of  leaky  valves,  groan- 
ing stuffing  boxes,  squeaks,  etc.  Sometimes  in  replacing  a  de- 
fective pipe  a  pipe  of  smaller  diameter  is  submitted,  and  this 
causes  endless  trouble.  In  repairing  piping  systems  of  gaso- 
lene motor  vehicles  the  properly  proportioned  pipe  elbows  are 
sometimes  replaced  with  square  ones,  simply  because  no  round 
patterns  are  on  hand.  If  the  original  plans  of  the  piping  sys- 
tems of  gas  or  oil  vehicle  motors  are  studied,  it  will  be  noticed 
that  the  drawings  call  for  the  use  of  round  elbows  and  that 
•sharp  angles  be  avoided.  It  is  well  known  to  engineers  that 
the  square  elbow  is  more  difficult  to  effect  a  passage  of  either 
gaseous  vapors  or  oil  liquors,  not  only  on  account  of  the  in- 
creased frictional  surface  presented,  but  owing  to  the  dif- 
ficulty in  making  the  turn.  The  square  elbow  is  shown  in 
Fig.  I.  The  contents  of  the  pipe,  in  turning  the  angle,  must 
first  strike  the  pipe  metal  at  a.  This  not  only  wears  the  metal, 
and  in  time  makes  the  wall  so  thin  that  leakage  occurs,  but  it 
binders  the  movement  of  the  flow  in  the  pipe.  A  better  plan 
is  to  use  the  round  elbow  like  that  in  Fig.  2,  in  which  it  may 
be  seen  that  the  movement  of  the  contents  of  the  pipe  can  be 
effected  more  readily.    Instead  of  abruptly  contacting  with  a 
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flat  wall,  as  at  a,  Fig.  i,  the  contents  of  the  pipe  strike  the 
curved  wall  b.  Fig.  2,  and  are  gradually  carried  to  the  new 
angle.  The  long  curve  is  used  by  some  machinists,  shown  in 
Fig.  3,  in  which  the  idea  is  to  offer  the  pipe  contents  a  larger 
turning  surface,  as  at  c 

AN   AIR   CUSHION. 

Knocking  sounds  frequently  occur  in  the  piping  systems  of 
lines  from  the  supply  tank  to  the  motor,  due  to  the  lack  of  an 
air  chamber.  Water  hammer  in  steam  piping  systems  is  pre- 
vented by  the  use  of  an  air  chamber  or  box  joined  into  the  pipe 
line  at  a  place  where  the  hammering  sounds  can  best  be  re- 
lieved by  means  of  an  air  cushion.  The  same  idea  is  applicable 
in  pipes  carrying  gas  or  oil,  steam  or  compressed  air  from  the 
source  of  supply  to  the  consuming  point.  Fig.  4  shows  the 
process  of  inserting  the  air  cavity  or  reservoir  e  by  cutting  the 
pipe  at  d  and  threading  the  flanges  in  as  shown.  The  dome  e 
forms  an  air  retort  against  which  the  pressure  of  the  pipe  con- 
tents are  received  and  the  knocking  sound  eliminated. 

LEAKS  *N  JOINTS. 

An  important  part  of  the  successful  installation  of  piping 
plans  for  conveying  vehicle  motor  fluids  is  correct  threading 
of  the  joints.  Suppose  that  a  thread  plan  of  a  certain  pipe  is 
flattened  as  at  f,  Fig.  5.  The  pressure  of  the  contents  of  the 
pipe  will  force  the  gases  or  oils  against  the  first  thread  at  g. 
This  thread  is  perfect  and  so  is  the  next,  and  if  the  proper  red 
leads  or  cements  are  used,  these  perfect  threads  will  prevent 
the  contents  of  the  pipe  leaking  at  this  point.  The  only  wav 
for  a  leak  to  occur  would  be  for  the  vapors  or  liquids  to  work 
their  way  around  all  the  threads  and  out  at  h,  but  this  would 
not  happen.  Consequently  a  pipe  thread  which  contains  one 
are  enough  good  threads  remaining  to  hold  the  joint  tight.  If 
however,  all  of  the  threads  are  flattened,  as  in  Fig.  6,  the  pres- 
sure from  inside  the  pipe  will  force  the  oils  or  gases  from  i  to 
j  and  produce  a  bad  leak.  The  only  thing  to  do  with  a  pipe 
in  which  all  of  the  threads  are  flattened  is  to  cut  off  the  threads 
und  make  a  new  end. 

BROKkN   THREADS. 

If  a  pipe  end  has  some  of  its  threads  broken  off  or  is  grooved 
as  at  b.  Fig.  7,  the  pipe  need  not  be  cast  away,  because  there 
are  enough  good  threads  remaining  to  hold  the  joint  tight.  If 
the  pipe  is  split  as  at  7,  no  harm  is  done,  as  the  cavity  is 
filled  with  lead  when  the  joint  is  made.  But  if  the  grooving 
extends  the  entire  length  of  the  threads,  from  d  to  e,  Fig.  8, 
the  pipe  is  fit  only  for  the  junk  pile,  unless  it  is  long  enough 
to  allow  the  defective  portion  to  be  cut  off  and  a  new  set  of 
threads  cut  on.  If  the  split  in  the  pipe  extends  beyond  the 
body  work,  as  represented  by  c,  the  pipe  is  of  course  useless 
and  should  not  be  used. 

In  the  event  of  a  pipe  thus  cracked  being  temporarily  kept 
in  service,  the  clamping  scheme  may  be  used.  This  consists  in 
employing  two  forged  halves  which  are  clamped  and  bolted 
over  the  broken  place  in  the  pipe  as  illustrated  in  Fig.  9.  Some 
rubber  or  leather  packing  and  red  lead  should  be  placed  be- 
tween the  pipe  and  the  interior  of  the  clamp  and  the  bolts 
tightened  hard  enough  fo  close  the  clamp  upon  the  pipe  and 
bring  the  fractured  portions  together,  thus  stopping  the  leak. 

CARELESS   ADJUSTMENTS.  .       • 

There  are  several  places  in  motor  piping  systems  where  ad- 
justments are  necesarily  made  to  the  pipes  by  means  of  collars 
and  set  screws.  In  adjusting  these  collars,  care  should  be 
taken  not  to  exert  too  much  pressure  by  turning  the  screw 
too  deep,  thus  depressing  the  wall  of  the  pipe,  as  at  a.  Fig.  10. 


A  good  way  to  restore  tubes  thus  indented  is  to  bore  a  small 
hole  in  the  middle  of  the  depression,  insert  a  bent  wire,  and 
pull  the  wall  of  the  pipe  up  into  place  by  twisting  the  wire 
around  a  rod.    The  wire  hole  must  then  be  plugged. 

CLOodED  FIPKS. 

The  settlings  from  liquids  and  scaly  substances  from  several 
sources  are  sometimes  located  in  pipes.  Fig.  2  shows  the  con- 
dition in  which  the  writer  found  a  pipe  that  was  used  to  feed  oil 
to  a  steam  cylinder  on  a  steam  wagon.  The  oil  failed  to  mix 
with  the  steam  and  vaporize,  and  the  valves  and  other  parts 
were  hot  from  frictional  heat.  The  oil  pipe  was  practically 
closed  with  scale  and  other  foreign  matter  as  at  b.  As  soon 
as  this  was  blown  out  and  the  pipe  cleaned,  the  oil  mixed  with 
the  steam  in  the  cylinder  and  was  carried  with  it  to  every  part 
of  the  mechanism.  This  shows  how  necessary  it  is  to  oc- 
casionally inspect  the  piping  systems  for  clogged  places. 

BROKEN  JOINTS. 

If  a  joint  breaks  off  as  at  c.  Fig.  12,  the  best  remedy  is  to  in- 
sert a  new  piece.  But  if  a  jvew  piece  of  pipe  cannot  be  ob- 
tained, the  old  one  may  be  used  again  without  shortening  it, 
by  using  a  plug  d  as  in  Fig.  13.  This  shows  the  mended  part 
in  section.  The  plug  is  simply  a  piece  of  the  piping  of  smaller 
diameter  and  is  brazed  to  place.  If  the  work  is  neatly  done, 
the  patched  place  will  not  show  and  a  firm,  tight  union  will 
result 

BENDlNr,   PIPES. 

If  necessary  to  bend  brass,  copper,  seamless  steel  or  wrought 
iron  piping,  the  form  in  Fig.  14  may  be  used.  This  form  is 
merely  a  rounded  wood  block  e,  which  is  secured  to  the  wood 
rosin  should  be  melted  in  an  iron  pot  and  poured  into  the 
which  one  end  of  the  pipe  is  inserted  while  the  other  end  is 
bent  down  and  over  the  form  by  hand  pressure.  To  keep  the 
pipe  from  buckling  or  collapsing,  rosin  filling  is  used.  The 
rosin  should  be  melted  in  an  iron  pot  and  poured  into  the 
pipe.  This  will  keep  the  walls  of  the  pipe  up  and  in  original 
place  during  the  bending  process.  Besides  rosin,  clay  is  used 
for  heavy  work,  and  putty  or  wax  for  small,  thin  pipes. 

IMPERFECT   FIT. 

In  overhauling  the  connection  of  a  leaking  pipe  in  a  petro- 
leum motor  recently,  the  pipe  was  found  to  be  turned  into  the 
flange  of  a  valve  only  three  threads,  as  at  h.  Fig.  15.  The  me- 
chanical vibration  of  the  joint  so  frailly  made  worked  out  the 
little  lead  it  held  and  of  course  leakage  followed.  This  defect 
was  quickly  fixed  by  turning  the  pipe  deeper  into  the  union 
until  about  two-thirds  of  the  threads  were  inside.  The  other 
extreme  of  pipe  joining  is  shown  in  Fig.  16,  in  which  the 
pipe  is  turned  so  far  into  the  union  that  the  mechanism  of  the 
seats  of  the  valve  is  interfered  with  at  I.  The  remedy  consists 
in  making  correct  measurements  of  the  unions  and  in  putting 
the  threaded  sections  in  to  the  proper  depth. 

Stripped  threads  should  be  recut  and  burred  places  recti - 
fined  before  the  machine  is  sent  from  the  shop. 

HoRSELKss  Vrhicle  Engineer. 


Alexander  Winton,  of  the  Winton  Motor  Carriage  Co.. 
Cleveland,  O.,  has  entered  a  protest  against  the  proposed 
ordinance  limiting  the  speed  .of  motor  vehicles  to  ten  miles 
an  hour.  He  thinks  the  motor  should  be  allowed  the  same 
speed  as  the  street  car — twelve  miles  an  hour. 
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OUR  FOREIGN  EXCHANQES. 


flotor  Vehicle  Wheels. 


Says  a  correspondent  of  the  Auiomctifr: 

1  have  read  with  much  interest  the  remarks  of  Mr  New  on 
the  unfortunaic  accident  at  Harrow,  and  your  criticism 
thereon.  May  I  be  permitted  as  a  student  for  many  years  oi 
the  problem  of  road  wheels  for  self-propelled  carriages  to  make 
a  few  remarks  on  the  subject? 

It  appears  to  me  that  in  the  lirst  place  it  is  radically  wrong 
to  allow  the  strain  of  driving  a'  heavy  car  to  be  taken  by  wood 
spokes.  This  is  what  Mr.  Fletcher  states  in  a  series  of  articlc«i 
on  steam  carriages  recently  appearing  in  The  Engineer,  and  al- 
though  what  is  stated  in  The  Automotor  is  correct,  vir.,  that 
many  carnages  so  built  are  running,  yet  it  is  also  true  that 
(as  further  stated)  these  wheels  have  run  with  an  exceedingly 
Fiff,  1.— ATBtinQ  A9D  GRiia*ft  Patent  Wuesl*  1870. 
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eUUh  of  .WlieeU  n§ed  o&  Mr.  Catl^y'i  Stmm  Carriagf,  ISCe. 


narrow  factor  of  safety.  With  a  reasonably  light  car  (say)  not 
exceeding  one  ton  total  weight,  and  where  the  wheels  are 
sjiialJ,  for  example,  not  over  three  feet,  there  may  be  certain 
advantages  in  wood  wheels,  but  even  there,  from  my  personal 
observation,  the  spokes  should  be  stout  and  not  too  numerous 
if  wood  hubs  are  used.  Metal  hubs  arc  all  well  enough,  but 
some  sort  of  attachment,  like  the  '*Lifu"  Company's  method, 
10  the  felloe  is  absolutely  essential,  and  I  think  "the  pernicious 
practice  of  bolting  the  sprocket  wheels  onto  the  spokes  can- 
not be  too  strongly  condemned.  This,  I  venture  to  remark, 
is  one  of  those  matters  which  they  do  not  '^manage  better  in 
France,**  and  illustrates  the  heedless  way  some  of  our  manu- 
facturers have  followed  French  design  without  endeavoring  to 
improve  thereon.  In  a  steam  brougham  built  in  1874  by  Mr. 
H  Mackenzie,  of  Scole,  near  Diss,  Norfolk  (I  am  quoting 
Trom  Mr.  Fletcher's  "  Steam  on  Common  Roads  *'),  the  chain- 
wheels  were  bolted  on  the  spokes  by  ring  clasps,  which 
avoided  the  weakening  of  the  spoke  by  piercing  it  for  bolts, 
which,  notwithstanding  the  spokes  are  thickened  at  the  spot, 
is  a  distinct  element  of  weakness.  In  a  wooden  wheel  surely  a 
better  plan  (if  a  metal  hub  is  used),  would  be  to  turn  a  seat 
for  the  sprocket  wheel  which  could  be  secured  by  keys  or  other 
«aiitahle  attachments.  If  ring  clasps  round  the  spokes  were 
used  as  a  supplementary  attachment,  no  doubt  a  good  job 
would  resul^ 

Now.  as  to  heavy  wheels — still  qitofingfrom  the  same  source 
— I  find  that  in  1870  Messrs.  Aveling  and  Greig  patented  the 
form  of  wheel  of  whicli  T  enclose  a  sketch  (see  Fig.  r),  and 
which  seems  to  me  to  he  what  is  really  wanted,  the  rubber  be- 
ing relieved  from  all  driving  strain  (as  pointed  nut  by  your 
correspondent  *'W.  S/*).  By  reference  to  the  sketch  it  will  be 
seen  the  wheel  is  built  up  in  the  usual  manner  adapted  by  trac- 
tion-engine builders.  The  rubber  is  applied  to  the  rim  in  seg- 
ments, and  over  each  jomt  is  a  steel  crossbar  which  slides  be- 
tween the  guides  on  the  face  of  the  rim:  the  rubber  is  thus  pro- 
tected, and  the  steel  t>ars  take  the  driving  strain.  I  should  say 
the  rubber  is  fixed  by  Messrs.  Sterpe*s  process.  In  those  cases 
where»  from  motives  of  economy  or  other  reasons,  it  is  unde- 
sirable to  use  rubber  at  all,  I  beg  to  submit  the  plan  adopted 
on  a  very  neat  little  steam  carriage  built  by  Mr.  Catley  in  1869 
(see  Fig,  2),  The  method  of  construction  (quoting  from  T/k* 
Engineer)  was  as  follows:  The  hubs  of  the  wheels  were  of  cast 
it  on,  the  spokes  of  wrought  iron  (set  as  a  bicycle  wheel),  and 
there  was  an  inner  and  outer  rim  of  wrought  iron,  wood  fel- 
loes being  disposed  between  the  rims.  The  .spokes  being  cut 
to  length  were  forged  at  the  rim  end  wnth  a  shoulder,  and 
were  likewise  threaded,  being  screwed  through  the  inner  rim, 
the  wood  felloe  and  the  outer  rim,  where  they  were  riveted, 
making  a  strong,  substantial  fixing;  the  wheels  were  then  sent 
to  the  foundr>\  where  the  hub  was  cast  round  the  inner  ends 
of  the  spokes.  Now,  although  many  will  take  exception  to  this 
last,  yet  the  spokes  might  be  screwed  into  a  hub  like  cycle 
practice,  The  combined  wood  and  metal  Hm  possesses  a  cer- 
tain amount  of  elasticity,  which,  combined  with  a  long  bear 
ing  spring,  ought  to  answer  fairly  well  for  heavier  vehicles. 
These,  of  course,  are  only  suggestions,  but  I  think  they  indicate 
the  lines  which  should  be  followed. 


New  Jlethod  of  Is^nltion* 


In  his  r-cenl  Jecture  before  the  Society  of  Engineers,  Lon- 
don. Eng.,  J.  D,  Roots  touched  upon  the  subject  of  ignition. 
He  said: 
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**  With  regard  to  the  vexed  point  of  electric  ignition  and  tube 
ignition,  the  author  would  observe  that  during  kSSs  he  made 
numerous  experiments  with  two  forms  of  electric  ignition  upon 
a  stationary  ^pint-engine,  viz.,  a  battery  and  a  magncro-elcctric 
machine.  The  ignition  tube  was  also  fitted  to  the  same  engine. 
Ketter  results  were  always  obtained  with  the  tube  than  with 
either  method  of  electric  ignition.  He  therefore  gave  up  elec- 
trie  ignition,  and  has  always  placed  his  trust  in  the  tube,  which 
he  is  still  convinced  has  the  balance  of  advantage  in  its  favor. 
It  must  be  conceded  that  electrical  ignition  generally  is  in  a 
much  miproved  condition  to  what  it  was  at  the  time  he  experi- 
mented with  it.  Nevertheless,  both  arc  destined  to  be  super- 
seded m  the  immediate  future  by  another  system  of  ignition, 
which  has  all  the  advantages  of  both  systems  and  some  of  its 
owa.  This  method  consists  of  the  use  of  a  small  additional 
piston,  which  fires  a  small  quantity  of  the  charge  by  c«»m* 
pression  prior  to  and  separately  fronv  ihe  main  working 
charge,  and  admits  it  to  tlic  working-cylinder  at  a  predeter- 
mined lime,  which  can  be  varied  at  will.  This  method  of 
ignition  is  not,  however,  sufficiently  perfected  to  be  described 
further  at  present," 

-^ — -^ — -*--4^*     * 

Some  New   Water-Circulating    Pumps 
For  Qasolene  Motor  Vehicles. 

In  order  to  keep  up  a  rapid  circulation  of  cooling  water  to 
the  cylinders  of  petroleum-spirit  motors  a  pmnp  of  some  de- 
jicription  appears  to  be  an  absolute  necessity,  troublesome 
though  some  of  these  attachments  have  proved.  Several  new 
types  of  pumps,  said  to  be  specially  suitable  for  application  to 
motor- vehicles,  owing  to  their  simplicity  and  relative  small 
size,  have  recently  made  their  appearance  on  the  market* 
Among  these  is  tJie  "  Ahcillc  *'  centrihi>'al  pump  shown  in 
Fig.  I,  lately  introduced  by  Messrs,  Dalifol  and  Thomas,  of 
i8j  his  Faubourg  Saint-Honore*  Paris.  As  will  lie  seen,  it 
comprises  but  few  parts.  On  the  shaft  is  a  disk  D.  provided 
with  projecting  vanes.  The  shaft  and  disk  are  rotated  l>y 
means  of  the  small  ptdley  driven  by  the  motor,  either  by 
means  of  a  strap  or  by  frictional  contact  with  the  fly-wheel. 
The  principal  claim  made  for  the  "  Abeille  '*  pump  is  the  fa- 
cility with  which  it  can  be  taken  apart  without  interfering  with 
the  connections  of  either  the  inlet  or  outlet  pipes  A  B.  T^> 
remove  the  cover  C  with  the  disk  D  and  shaft  from  the  body 
o''  the  pump  it  is  only  necessary  to  unscrew  four  bolts. 


is  mounted  on  the  rotating  shaft  e,  which  runs  in  suitable 
bronze  bearings.  The  screw  is  cast  in  one  piece  with  a  circular 
wall  g  which  divides  the  cylinder  into  two  portions^  each  part 
having  communication  with  the  admission  and  outlet  pipes 
b  c.  Extending  through  the  cylinder  walls  on  each  side  of  the 
dividing  wall  g  are  two  special  flat-faced  bolts  i,  the  use  of 
which  is  to  prevent  the  rotation  of  the  water  at  that  portion 
of  the  cylinder.  When  the  pump  is  put  in  operation  the  heated 
water  is  drawn  in  from  the  walls  of  the  cylinder  of  the  motor, 
and  driven   towards   the  center  of  the   pump   cylinder,   at   a 
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pressure  propurtional  to  the  speed  of  the  rotation  of  the 
pump.  When  the  water  meets  the  dividing  wall  g  its  direction 
is  diverted,  and  meeting  the  pieces  i  it  is  caused  to  pass  up- 
wards through  the  outlet  pipe  c.  The  pump  can  also  be  run 
in  the  reverse  direction,  and  employed  in  maintaining  a  supply 
of  cold  water  to  the  water  jacket  of  the  motor.  It  will  also, 
it  is  claimed,  work  equally  well  with  heated  water,  even  up  to 
a  temperature  exceeding  loo*'  C.  At  a  speed  of  from  2,000  to 
2.400  revolutions  per  minute,  and  a  difiFerencc  in  height  of  3^4 
ft.,  a  pump  with  a  60-mm.  diameter  cylinder  will,  it  is  stated, 
circulate  from  500  to  600  litres  of  water  per  hour.  The  pump 
only  weighs  about  8*4  Ihs.,  and  by  the  use  of  aluminum  in  cer- 
tain of  tlie  parts  M.  Julien  hopes  to  reduce  the  weight  to  lesa 
than  4^'i  lbs. — Motor  Car  Journal. 


Ignition  Plan  of  the  Barrlere  Tricycle. 

In  tliis  tricylc,  described  m  a  recent  number  of  L<i  Locomotion 
Automohik,  the  spark  is  produced  by  means  of  a  special  cam 
:ind  spring,  enclosed  in  a  small  aluminum  case,  but  without 
\ibrator,  platinum  contact  points  or  regulating  screw.    The  in- 
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Fig.   I 

Anathc^  improved  rotary  pump  has  lately  been  devised  by 
M.  Julien  and  made  by  M,  G,  Benoit,  M(^Rue  St,  Maur,  Pari-. 
It  is  illustrated  herewith  by  the  two  sectional  views.  Figs.  2 
and  3.  The  piston  forms  the  essential  feature  of  the  new  pump; 
ir  comprises  a  short  screw  b,  on  which  the  thread  or  direction 
of  one-half  is  contrary  to  that  of  the  other  haJf.    The  screw 


^pHiiiiniililf- 


PnM    ize   fj>-  Tfy/  g  tst  r»,'CJ/c 


frtififi^^f^fi^*  iff 


duct  ion  coil,  ordinarily  employed,  is  replaced  by  a  transformer 
operated  from  either  dry  or  storage  batteries  and  giving  a 
current  of  four  or  five  volts.  The  plug  is  also  new.  The  me- 
tallic tige  protected  by  unbreakable  porcelain,  prev^ents  short 
circuit,    A  special  coating  obviates  injury  from  moisture. 
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No.  625.387 — Valveless  Two- Cycle  Hydrocarbon  Motor^ 
Fritz  Diirr,  Berlin,  Germany.  Application  filed  April  15, 
1898. 

In  this  improvement  the  ncwly-nucked-up  supply  of  gas 
mixture  remains  in  a  telescopic  movable  explosion-clmmbcr, 
in  which  also  the  ignition  takes  place,  so  that  thereby  the 
most  perfect  working  is  assured. 

Fig.  1  represents  an  axial  section  of  the  motor.  Fig.  2  is  a 
cross-section  on  the  line  2  2.  Fig.  1. 

a  represents  a  cylindrical  casing,  in  which  arc  inserted  an 
upper  cylinder  b  and  a  lower  cylinder  c.  The  npper  cylinder 
h  is  inserted  from  above  the  casing  and  the  lower  cylinder  is 
inserted  from  beneath  the  casing*  the  lower  cylinder  being  of 
much  less  diameter  than  the  upper  cylinder.  The  casing  a 
a!id  the  upper  cylinder  b  are  each  formed  with  annular  ribs  e 
between  them,  whereby  an  annular  space  is  provided,  normally 
separated  from  the  space  d  within  the  cylinders.  The  annnbr 
s^pace  is  divided  by  radial  ribs  f  into  segmental  conduit- 
chamber  g  and  segmental  efflux-chamber  h,  as  clearly  show^n 
in  Fig.  2, 
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i  is  a  piston  common  to  both  cylinders,  having  a  tubular 
body  surmounted  by  a  mantle  ir  The  interior  of  the  piston 
at  the  upper  end  serves  as  the  explosion*chanil>er  and  thf 
lower  end  as  a  bearing  for  n  connecting-rod  k. 

I  is  a  cylindrical  cover  provided  with  a  depending  pipe  ni. 


having  radial  entrance  holes  or  slots  n  at  its  tipper  end  and 
which  reaches  down  right  into  the  piston.  Therefore  the  in- 
terior part  of  the  piston  slides  telescopically  onto  the  pipe  m, 
and  forms  thereby  the  explosion -chamber,  for  the  ignition  of 
the  gases  takes  place  therein  by  an  ordinary  lighting  contri- 
vance. In  the  present  case  I  employ  an  electrical  means  for 
ignition,  in  which  one  of  the  poles  o  extends  through  the 
cover  while  being  insulated  therefrom  and  the  other  pole  r 
is  fastened  in  a  partition  i"  in  the  piston  i  and  is  connected 
with  a  conductor  S  through  the  metal  of  the  motor  itself. 
The  upper  cylinder  b  is  formed  with  radial  ports  x.  connecting 
the  conduit-chamber  g  with  the  space  within  the  cylinders.  The 
lower  cyhnder  is  formed  with  a  radial  port  y,  providing  com- 
munication  between  the  space  within  the  cylinders  and  the 
explosion -chamber.  The  upper  cylinder  is  also  formed  with 
radial  ports  z,  leading  to  the  efflux-chamber  n. 

The  operation  of  the  motor  is,  as  will  now  be  described,  as 
follows:  Taking  for  granted  that  the  motor  is  set  in  motion, 
so  that  as  yet  no  gas  mixture  is  contained  therein,  then  when 
tlie  piston  i  goes  upward  a  little  vacuum  is  created  in  the  space 
d  until  the  ports  x,  joining  the  space  d  with  the  conduit-cham- 
ber g,  are  set  free.  At  this  moment  the  gas  mixture  which 
had  been  let  into  the  conduit-chamber  g  flows  at  a  great  rate 
into  the  space  d.  When  the  piston  i  again  moves  dow^nward, 
then  the  new  gas  mixture  is  compressed  in  the  space  d  until 
all  the  ports  y,  which  are  provided  around  the  entire  circum- 
ference of  the  lower  cylinder  c  and  the  interior  part  o(  the 
piston,  exactly  coincide.  At  this  moment  the  compressed  gas 
mixture  Hows  through  the  ports  y  into  the  piston's  interior  A 
and  the  pipe  m  simultaneously,  partly  escaping  through  the 
openings  or  slots  n  into  the  cylinder  interior  B.  At  the  next 
change  of  stroke  on  the  one  hand  a  vacuum  is  again  formed 
m  the  space  d  and  fresh  gas  mixture  is  admitted  at  the  end  of 
the  pislon-stroke,  and  on  the  other  hand  the  gas  mixture  in 
the  working  space  B  and  the  interior  A  of  the  piston  is  com- 
pressed and  ignited  by  an  electric  spark  as  soon  as  the  poles 
o  and  r  almost  make  contact,  or  by  any  mode  of  ignition  and 
so  brings  about  an  explosion.  The  exploding  gas  mixture 
now*  does  its  work  and  drives  the  piston  1  downward,  simul- 
taneously, however,  compressing  the  gas  mixture  in  the  space 
d.  Even  before  the  ports  y  coincide  the  ports  z  In  the  rigfu 
half  of  the  cylinder  b  are  set  free  by  the  upper  edge  of  the 
piston,  so  that  the  burned  gases  may  escape  into  the  efflux- 
chamber  h.  As  soon  as  the  discharging  is  started,  the  gas 
ntixture,  compressed  in  the  space  d,  passes  again  through 
the  ports  y  and  again  into  the  piston  interior  A  and  the  same 
working  procedure  is  repeated. 

.  No,  625.4IO— Apparatus  for  Producing  Igniting  Sparks — 
Max  Ostcrberg  and  Alexander  Fischer,  New  York,  N.  Y. 
Application  filed  April  21,  i8g8. 

"Up  to  th^  present  time  the  only  practicable  means  of  pro- 
ducing an  electric  spark  of  suofe  power  and  ef^cicncy  as  to  be 
capable  of  igniting  the  explosive  mixture  of  air  and  gas  in  ,x 
g?-s-engine  at  predetermined  intervals  has  been  an  induction* 
coil  having  in  its  circuit  a  rapidly-acting  automatic  circuit- 
breaker  or  *buj!icer'  and  also  a  simple  circuit-closer^  switch, 
or  commutator,  which  being  actuated  at  predetermined  inter- 
vals  sets  the  buzzer  in  operation.  It  has  hitherto  been  re* 
gardcd  as  practically  established  that  such  a  make  and  break 
in  the  circuit  as  would  ordinarily  be  caused  by  the  last-men- 
lioncd  circuit-closer,  switch,  or  commutator  alone  will  not 
produce  a  spark  of  sufficient  intensity  to  insure  proper  igni- 
tion; or.  in  other  words,  leaving  out  of  consideration  the  ap- 
plication of  the  induction-coil  specifically  to  a  ^as-engine  and 
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referring  to  the  matter  therefore,  broadly,  it  has  hitherto  been 
regarded  as  well  settled  that  with  an  induction-coil  of  given 
proportions  and  a  source  of  current  of  given  power  it  is  not 
possible  to  produce  a  spark  of  as  high  intensity  without  the 
buzzer  in  conjunction  with  the  circuit-closer  as  with  it.  On 
the  other  hand,  it  is  also  well-known  that  the  presence  of  the 
buzzer  is  objectionable  for  several  reasons,  among  which  may 


be  mentioned  rapid  oxidation  and  burning  of  its  contacts, 
waste  of  current  energy  thereat,  and  its  rapid  deterioration,  so 
that  the  apparatus  might  become  inefficient  in  its  working  at 
any  instant  which  could  not  be  forseen.  This  uncertainty 
may  especially  occur  in  circumstances  where  the  buzzer  may 
be  enclosed.  Hence  the  effective  lifetime  of  the  apparatus  rests 
upon  the  continued  integrity  of  the  buzzer  rather  than  upon 
that  of  the  other  associated  parts. 

"We  have  discovered,  and  we  believe  the  discovery  to  be 
in  every  sense  broadly  new.  that  we  can  eliminate  the  buzzer 
entirely  and  produce  powerful  and  efficient  sparks  adequate  to 
any  purpose  of  electric  ignition  as  now  practiced  in  the  arts 
by  means  of  an  induction-coil  having  in  the  circuit  a  simple 
make-and-break  circuit-closer,  switch,  or  commutator.  We 
accomplish  this  by  constructing  our  induction-coil  so  that 
the  secondary  thereof  is  placed  in  shunt  relation  to  the  pri- 
mary, and  we  arrange  the  spark-terminals  in  the  secondary 
circuit.  We  prefer  also  to  arrange  our  circuit-breaker  in  such 
a  way  as  that  a  single  rapid  break  is  produced  after  a  relatively 
long  period  of  closure,  this  period  being  sufficiently  long  to 
enable  the  current  to  reach  its  full  value  before  the  rupture 
determining  the  spark  is  made.  We  have  practically  con- 
structed this  apparatus,  and  we  have  used  it  upon  a  gas-engine, 
and  we  have  thus  demonstrated  its  thorough  efficiency  in  ap- 
paratus of  that  kind;  but  its  employment  in  gas-engines  is 
only  one  embodiment  of  it,  and  we  do  not  limit  ourselves  to 
such  an  embodiment,  but  desire  it  to  be  distinctly  understood 
that  we  claim  the  invention,  broadly,  for  any  and  all  uses  and 
in  any  and  all  apparatus  in  which  it  may  be  advantageously 
employed. 

"The  accompanying  drawing  is  an  electrical  dragram  illus- 
trating the  various  parts  and  their  relation  symbolically. 

**A  represents  the  primary  circuit,  in  which  is  the  source 
of  electricity  B  and  the  primary  coil  C.  Included  in  said  pri- 
mary circuit  is  a  circuit-breaker,  which  may  consist  of  a  fixed 


contact  D  and  a  spring-contact  £,  normally  separated..  Act- 
ing on  the  spring-contact  £  is  shown  a  cam  F  on  a  rotary 
shaft  G,  which  shaft  may  be  rotated  by  the  pulley  and  belt 
H.  At  every  rotation  of  the  cam  G  the  spring  E  is  broufi^ht 
into  contact  with  the  plate  D,  thus  closing  the  circuit,  or,  in 
other  words,  the  circuit  is  made  and  broken  at  each  rota- 
tion of  the  cam  G.  We  do  not  limit  ourselves  to  this  i>ar- 
ticular  form  of  mechanical  circuit-breaker. 

"I  is  the  secondary  circuit,  which  includes  the  secondary 
coil  J  and  the  terminals  K  and  L,  between  which  is  the  gap 
over  which  the  spark  passes.  Tha  terminals  of  the  secondary 
circuit  are  shown  as  connected  to  tlie  primary  circuit  at  M 
and  and  N,  so  that  the  primary  and  secondary  coils  are 
therefore  in  shunt  relation.  It  is  not  essential  that  the  con- 
nection should  be  made  at  the  precise  points  M  and  N, 
but  the  primary  and  secondary  coils  may  be  connected  at  any 
point  so  long  as  the  shunt  relation  between  them  which 
we  have  pointed  out  is  observed." 

No.  625,324 — Valve  for  -\ir  Motors — ^James  Craig,  Jr.,  New 
York,  N.  Y.    Application  filed  September  16,  1897. 

This  improved  valve  combines  the  functions  of  throttle,  re- 
duction, and  extension  valves  and  in  such  a  manner  that  the 
valve  can  be  quickly  and  easily  operated. 


Claim. — In  a  reducing-valve  apparatus  for  air-motors  the 
combination  of  the  reducing-valve,  valve-stem  operating  the 
same,  toggle  mechanism  controlled  by  the  operator,  and  a 
member  connected  with  the  valve-stem  and  arranged  to  en- 
gage with  the  toggle  mechanism  whereby  the  reducing-valve 
is  closed  and  held  on  its  seat. 

No.  625,325 — Reducing- Valve  for  Air  Motors — ^James  Craig, 
Jr.,  New  York,  N.  Y.    Application  filed  March  25,  1898. 

Claim. — In  a  reducing-valve  for  air-motors,  in  15  combina- 
tion, a  diaphragm  6,  arranged  to  operate  the  valve;  a  dia- 
phragm 18  of  less  effective  area,  also  arranged  to  operate  the 
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valv«;  spring  9  adapted  to  act  upon  both  diaphragms  to  open 
the  valve  chambers  19,  between  the  diaphragms,  and 
means  by  which  the  chamber  is  caused  to  communicate  with 
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the  outside  air,  whereby  the  valve  is  operated  by  diaphragm  6, 
or  with  the  deHvery-port,  whereby  the  valve  is  operated  by 
diaphragm  18  and  the  deUvery-pressure  of  the  valve  increased. 

No.  625,416— Carbureted  Air  or  Other  Fluid  Pressure  En- 
gine—Leivin  Louis  Revel,  Havre,  France.  Application  filed 
August  18.  1898. 

This  invention  is  said  to  present  the  following  advantages: 
First,  the  possibility  of  varying,  by  means  of  the  admission, 
the  pressure  of  the  explosive  mixture  at  will,  and  consequent- 
ly the  power  and  speed  of  the  motor;  second,  the  possibility  of 
starting  the  motor  directly  by  the  admission  without  the  af- 
sistance  of  external  appliances,  such  as  levers  or  cranks,  and 
that  independently  of  the  position  of  the  organs  which  re- 
cciTC  the  motive  fluid,  the  starting  being  either  instantaneous 
or  slowly  increasing  in  speed,  as  desired;  third*  the  possibility 
of  reversing  the  engine  directly  by  means  of  the  admission 
appliances;  fourth,  marked  reduction  in  the  heating  of  the 
walls  of  the  cylinders;  fifth,  possibility  of  performing  all  the 
operations  required  by  means  of  a  simple  distributer. 

Four  cylinders  arc  employed,  arranged  in  pairs  in  two 
planes  at  right  angles  to  one  another — for  example,  two  hor- 
izontal cylinders  and  two  vertical  cylinders — the  axes  of  the 
cylinders  being  at  the  intersections  of  two  planes  at  right 
angles  to  one  another,  with  the  two  planes  parallel  and  nor- 
mal  to  each  of  the  preceding.  The  pistons  of  these  cylinders 
are  attached  by  their  connecting-rods  to  cranks  arranged  at 
180  degrees  with  one  another  on  the  main  shaft  of  the  engine 
in  such  a  way  that  one  at  least  of  the  four  pistons  is  always  be- 
hind the  dead-center  The  application  of  this  arrangement 
to  explosion-motors  is  claimed  to  be  entirely  novel.       It  is 
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rendered  possible  by  combining  the  four  cylinders  with  a  re- 
servoir or  accumulator  of  air  maintained  constantly  under 
pressure  by  the  motor  and  capable  ol  being  brought  into 
communication  with  each  of  the  said  cyhnders  at  any  moment 
by  means  of  a  distributer.  The  four  cylinders  may  conse- 
quently be  driven  in  this  way  by  the  compressed  air  from  the 
accumulator,  which  enables  ihe  engine  in  any  position  to  be 
started  in  either  direction.  Two  of  the  cylinders  are  arranged, 
for  working  normally  with  the  carbureted  air  (explosive  mix- 
ture.) This  air,  always  drawn  from  the  acccumulator  and  be- 
ing under  pressure  which  may  be  varied  by  means  of  the  dis- 
tributer, passes  to  the  cylinders  through  a  carbureter.  The  twu 
other  cylinders  may  work  when  desired  as  a  starting-motor 
fin  this  case  they  take  the  air  under  pressure  from  the  reser- 
voir or  accumulator)  or  as  a  single-acting  pump  when  the  mo* 
tor  is  running  normally  for  establishing  and  keeping  up  the 
pressure  in  the  accumulator.  The  combination  of  four  cylin- 
ders, placed  in  pairs  at  an  angle  of  90  degrees,  with  a  regulat- 
ing reservoir  and  accumulator  capable  of  furnishing  at  any 
moment  the  fluid  for  actuating  the  four  cylinders  in  the  form 
of  compressed  air  for  permitting  the  starting  in  any  position 
or  direction,  two  of  the  cylinders  receiving  the  fltiid  in  the 
form  of  carbureted  air  and  the  two  others,  after  having  served 
as  motors  for  starting,  acting  as  pumps  for  producing  the  pres- 
sure in  the  accumulator,  constitutes  the  novel  principle  char- 
acterizing this  invention. 
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SPECIAL   NOTICES. 

O 

i«ntfl  Inwrted  under  thim  liMdiQg  st  $2.00  an  inch  1 
Imuc,  p«yaM«  la  advaace. 


BUSINESS  OPPORTUNITY. 

Want  a  party  with  $20,000  to  $35,000,  in  an 
old  established  manufacturing  business  that  needs 
more  capital  to  take  up  the  acknowledgfed  coming 
industry.  Plant  thoroughly  equipped.  A  good 
profit  can  be  made*  Address  *'J.  A.  C*,"  care  of 
HoRS£i.£ss  Age. 


FOR    SALE. 

Our  reg^ular  latest  pattern  6  h,  p.  gasoline  motor, 
triple  cylinder,  vertical  or  horizontah  Wt.  200  lbs., 
price  $350  net,  f.  o.  \h  Peoria.  Can  deliver  a  few 
promptly.     DTJRYEA  MFG.  CO.,  Peoria,  IlL 


FOR   SALE. 

A  De  Dion  Motor  Tricycle.  Cost  $400.00  in  '97. 
Pneumatic  tires  and  electric  igTiition,  Will  sell  for 
$250.00  f.  o.  b.  Chicago.  Address  C.  T.  JEFFERY, 
224  N.  Franklin  Street,  Chicago, 


WANTED. 

Special  contributions  to  Thk  HoRSBtESS  Age  on 

all  important  subjects  relating  to  Motor  Vehicles. 
Fair  oorapensation.  Address  The  Horseless  Age, 
ISO  Nassau  Street,  New  York. 


Graphite  Lubricants, 

ALL  KINDS.  ACCORDING  TO  WANTS. 

special  prcpnrat [onB  for  Gears  of  Electric  Mwrorn  anJ  for  Cylinder*  of 
Motor  EngiQcii.    Send  for  CLtcttlara  aad  Fricei* 

Joseph  Dixon  Crucible  Co..   -   Jersey  City,  N.  J. 

Can  deliver  six  four  horse  power  double  cylinder 
gaaoiene  engfineS|Same  as  **A  Mexican  Motor'*  illus- 
trated in  **HoRSEi.Ess  Age/'  April  1,  at  low  price; 
one  second  hand,  very  .cheap,  g:ood  as  new.  One 
** American  Motor ,  *'  one  horse  power,  with  crank 
broken,  cheap.  Address  A.  B,  MOHLER,  Mechan- 
icsburg,  Pa. 


WMJ  — ^    CSv%#%1r  j»<ft   for  Motor  C«rr(flffec.  5iilkki,  * 
^Wir^    ^pOI%»»   MMltl*CycIf»    and    Bicycles, 

twasred  fr*^m  sipecial  steel   prepared  for  and  adapied  to  this 
purpose.    We  make  any  size  and  length  required  from  wire  one^a*rt«r 
to  one-alxteonih  inchdiaroeier. 

Wriie   aa  tor  prices  on   M-tat  yoa   want, 

THE  WIRE  aOODS  COMPANY,  Worcester,  flass. 


The  Whiton  Universal  Automatic 
Gear  Gutting  Machine. 


Most  complete  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  retiuirements  of  Motor 
Vehicle  Manufacturers.  Already  in  use  in  several 
leading  shops* 

S£MD  FOR  FULL  PMRTIC(/LAR$  AMD  UST  OF  USERS. 

THE  D.  E.  WHITON  MACHINE  CO. 

NEW  LONDON,  CONN.,  U.  S.  A. 


HUBS  FOR  MOTOR  CARRIAGES 

Caa  be  produced  cheapJy  on  our 

No.   6   HUB    MACHINB. 

The  Larcrest  Hub   Machine  Built. 

Complete  Outfits  Furnished. 

Catalogue  and  Prices  on  Application. 

BARDONS  &  OLIVER,  Ckveland,  Ohio*  U.  S.  \. 


OL,UF'  TYBERG,   Member   Am.  Soc.  M-  E-, 

95  and  97  Liberty  Street,  New  York  City. 
nemtgoer  of  G^newai  and  Special  Machinery, 

Drawings  Made.     Correspond ence  Solicited, 


SPARK 


Induction  CoiU  sivins  FAT  5p«rk. 

C.  F.  SPLITDORF, 
2S  VmadewMter  Street.    NBW  YORK. 


COILS 

Pot  lernitin^  Qas 
Engines,  Etc. 
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EVERY  WEDNESDAY 
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In  the 
Interest  of  the 

Motor  Vehicle  Industry. 

ESTABLtlSHEt^   1895. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies,  10  Cents. 

OFFICE  OF  PUBLICATION 

Americaip  Tract  Society   Building,   Nassau  and  Spruce  Streets, 

HEW   YORK. 
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Some  Very  Light  Gasolene  and  Steam  Motors, 

by  A.  M.  Herring,  p.  7. 


THE  AMERICAN  MOTOR  CO. 


Martitest,  StroiiKest.  Sflmplast  Motor  Made. 

Runs  with  Gasoline,  Kerosene  or  Gas. 

FROM    I  TO  30  H.  P. 

IGNITION   OUTFITS 

CoMimUng  of  AMBRICAN  COIL,  IGNITION  PLUG  and 
SBEOIAL  PniXART  or  STORAGE  BATTERIES i  only 
abmolutely  reliable  tneihod  of  sparking  small  tnotore.    •       «. 

ALSO  MANUFACTURERS  OP 

SPECIAL  WIRE  WHEELS,    REAR   AXLES,   DIFFERENTIALS.   CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES. 

AMERICAN  MOTOR  CO.,    -    32  Broadway,  NEW  YORK. 


THE    AUTOMOBILE   CO.  OF  AMERICA 

Manafacturer3  of 

iVIOTOR    VEHICLES, 

HYDRO-CARBON  SYSTEM. 

FOUR  OR  FIVE  DIFFERENT  TYPES  for  pleasure  and  bualaess  on  exhUitiM. 


8TANHOPM  PHABTON.    4  H.  P.  MOTOR.      HUDSON    BUZJ^JDlNCr,  JMB^W  YORIC. 
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Nickel  Steel  DETACHABLE  Chains 


»l^ 


are  especially  adapted  for 

Motor 
Carriages. 

We  are  fornisbiog  many 
for  that  pnrfNise. 

We  invite  correspondence. 

BALDWIN   CYCLE  CHAIN  CO.,  Worcester,  Mass.,  U    S.  A. 


Take  Your  Friends  with  You. 


PALMER  GASOLINE 

ENGINES 

Both  Stationmry 
and  Marine, 

Engine  Castings. 
Launches. 
Carriage  Motors. 

Electrical  Supplies, 
Telephones, 

AUANUS  ELECT.  CO.,  -,  Mianus,  Conn. 


Fifteen  people  carried  at  the  rate  of  from  ten  to  fifteen 
miles  per  hour  at  a  total  cost  for  gasoline  of  less  than  one 
cent  per  mile.  This  would  cost,  on  the  ordinary  railroad 
train,  thirty  senls  per  mile  at  a  two  cent  per  mile  rate. 

Send  Ten  cents  for  our  large  catalogue  and  ask  wfaere 
you  can  get  a  machine. 


THE  HAYNES-APPERSON  CO., 


HYDRO-CARBON  MOTOR  CARRIAGES, 

KOKOMO,  IND. 


K».  m  Job*  T>  '>49< 
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Pneumatic  Carriage  Tires. 


MANUFACTURED  BY 


Their  Success  is  due  to 
tlieir  Absolutely  Perfect 
Construction.  ^%.^=^.^».^^.^;«r^. 

♦ 

WE  KNOW  HOW 

To  Combine  Greatest  .... 
Strength  and  Lightness. 

WE  KNOW  HOW 

To  Construct  to  Prevent 
Punctures  and  Facilitate  Re- 
pairs. 


^^OHD  ifo^^ 


%N. 


.Vf^^ 


WE  KNOW  HOW 

To  Cut  Out  a  Section  and 
Insert  a  New  One,  Making 
the  Tire  as  Good  as   New. 


OUR  EQUIPMENT 

Consists  of  Machinery  Neces* 
sary  to  Make  Any  Size  Tire 
from  tX  inch  to  5  inch,  and 
for  28  inch  to  50  inch  Wheels. 


The  Diamond  Rubber  Company, 

AKRON.  OHIO. 

THE  QUESTION  of  SYSTEIYIS. 

The  Winton  Motor  Carriage 
left  Cleveland  Monday  morning, 
May  2M  and  arrived  in  New 
York  City  Friday  evening,  May 
26th,  Distance  iruwehd,  7 07 A 
mihs.  Actual  running  time,  47 
hours,  34  mmutBS,  Mtmrage  speed 
per  hour,  15  mites. 

Do  you  know  of  any  other 
system  but  the  hydro-carhon,  or 
even  any  other  motor  of  that 
system  that  could  make  a  record 
like  that? 


##♦«#««. 


v.- 


\ 


WRITE  TO  US. 


PHAETON,  PRICE  $1,000. 

THE  WINTON  MOTOR  CARRIAGE  CO.. 

CLEVELAND,  OHIO. 
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TOL.  4,   H«*   ICH  Xukf  I 


Remember  we  not  only  Build  Heavy  Motor  Trucks, 

but  we  can  make  immediate  delivery  of  our  well  krown  light  vehicle  supplies  that  include 
Sh  ivels.  Axles,  Bmil  BearingB,  Steei  Rims,  Metal  Hubs,  Steering  Apparatus,  Independent 
Tubular  Carriage  Frames,  Steam,  Qas  and  Qasoline  Engines,  Electric  Mators,  all  types  of 
Boilers,  Tanks  and  Steel  Woric  of  all  kinds  for  self-propelled  vehicles. 

GRAHAM  EQUIPMENT  CO., 

I70  Summer  Street,  BOSTON,   MASS..  U.  S.  A. 


SPECIAL  OFFER. 


BACK   NUMBERS. 


.^>^<K^*^x^w^/%iWii^s/N'*>*     ^^^^^'^^w^^%^^^^^^>^w^^w^^\/V 


We  bsLve  no  more  complete  files  and  have  decided  to 
offer  miscellaneous  back  numbers  of  THE  HORSELESS 
AGE,  from  December,  1895,  to  March,  1899,  at  the  fol- 
lowing prices: 

12    Assorted|  ...  $1.00 

6  *'  •  -  •  -  50  cents. 

Foreig^iif  5   and   2,  sliiUins;»f^    respectively. 


The  Horseless  Age. 


American   Tract  fociety   Building, 

Na«aau  and  Spruce  StrecU, 


NEW    YORK. 


2  to 


10   TEETH    CUT   AT   ONCE, 

EBERHARDT'S    PATENT. 

New  Type  Gear  Gutt  ng  Machines 

"  RADIAL  DUPLEX"  GANG  CUTTERS.     .^^\^'    A  A/ 

SAVED 


LABOR, 

TIME, 

PATIENCE, 

MONEY 


WRITE    FOR    CATALOG* 
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a4  in,,  33  in.,  41  in.  ,  63  in.,  73  in  and  103  ii 


Gould  &  Eberhardt,  newark,  n.  j. 


Ifo,   »o,  Jane  7,  iSw^ 
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The  Whiton  Universal  Automatic 
Gear  Cutting  Machine. 


Steam  Engittes  and  Boilers 


FOR 


MOTOR  VEHICLES. 

SPECIAL.    DESIGN. 

LIQHT,    STRONG    AND   COMPACT. 

EDWARD  S.  CLARK, 


BaUitr  of  Crark  Ptteat  Safety 
Water  Tube  Boiler  aad  Htgb 
Qrtde  Marine  Eailnei. 


272  Preeport  Street, 
BOSTON.  MASS. 


Most  complete  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Already  in  use  in  several 
leading  shops. 

S£MD  fQR  FULL  PMBTfCULARS  MMB  LIST  Of  USiRS. 

THE  D.  E.  WHITON  MACHINE  CO. 

NEW  LONDON,  CONN.,  U.  S.  A. 


rOK   PROFIT   AlfD    COtfVBNIEITCS   HT 

THREAD    CUTTINC,    TAPPING 
AND    MILLING    WORK 

OS  YOUR  SCREW   MACHINES,  USE 

Self-Opanlng  and   Adjustalile  Screw 
Cutting  Die   Heads, 
Adjustable  Cot  lapsing  Taps, 

AND 

Adjustable  Hollow  Milling  Tools. 

MANL'FALTUKED    BY  THE 

CCOMCTRIC  DRILL  eO.,Wcstvirie(llew  Haven),  Cortn.,  U.S. A. 

Writs  us  yoMT  requiremeoti  and  let  us  quote  prieeft. 


Crawford    ^50:22  $35^ 


Bicycles 

Combine  all  advances  and  improvements  in 
bicycle  building. 


NO   BETTER  WHEEL  MADE. 

Handsomely   Illustrated    Catalogue   sent    on 
request. 


THE  CRAWFORD  MFG.  CO., 

HAGE-RSTOWN,  MD. 

nt  TOM.      oHiCJiw,      n.  ma.      siinioti.      sositii. 


The 

American  Electric 
Vehicle  Co. 


are  the  pioneers  m  Electric  Vehicle  construction. 
Our  new  improved  battery,  and  single  motor  equipment  (patented) 

make  us  al«vO  the  leaden  in  the  field. 

In  speed,  ease  of  control.  ecouoTiiy  and  mileage  capacity,  we 

reach  the  yp-to>date  limit  of  perfection.  / 

AMERICAN  ELECTRIC  VEHICLE  CO,, 


JsEMi  FUK  CATAl-OGUE. 


56*58  W.  Van  Bureii  Street, 


Chicago,  U.  S.  A. 
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common  speech  because  of  its  length  and  its  foreign  parent- 
age. Practical  men  who  sack  to  convey  their  meaning  in  the 
fewest  possible  words,  and  those  the  plainest,  will  not  weary 
their  tongues  with  '*  words  of  teamed  length '*  and  foreign 
derivation* 

The  other  verbal  inventions  thrust  up«n  the  public  are  even 
lets  happy  in  their  origin  and  destiny.  They  are  for  the  most 
part  barbarous  Greek  and  Latin  compounds,  smelling  strongly 
of  the  study»  and  wholly  unfitted  for  the  workaday  world. 
Their  currency  is  local  and  ephemeral,  and  they  will  inevi- 
tably give  place  to  terser  and  more  intelligible  terms,  just  as 
complica^ted  motors  and  vehicles  are  found  iundequate  in  ser- 
vice and  are  displaced  by  the  simpler  forms,  better  adapted 
to  tht  wear  and  tear  of  use. 

The  ultimate  terminology  of  the  English  tpeakiug  world 
will  be  the  motor  terminology,  from  which  the  verbs  and 
nouns  will  be  freely,  if  not  elegantly,  derived;  and  while 
literature  may  adhere  to  the  many  syllabled  forms»  commerce 
and  sport  will  prefer  the  shorter  and  more  direct* 


The  Electrical  Exhibition. 


The  Electrical  Exhibition,  which  closed  last  Saturday  night, 
could  scarcely  be  called  a  favorable  presentment  uf  the  great 
electrical  industry  in  the  United  States  to-day.  Muny  of  the 
principal  companies  engaged  in  the  business  ware  not  repre- 
sented, probably  because  they  felt  that  the  public  had  been 
sated  with  electrical  exhibiiions,  and  thsit  it  would  be  a  use- 
less expenditure  to  participate*  The  attendance  was  not 
large,  and  the  chief  center  of  attraction  was  the  motor  vehicle 
exhibits,  which  filled  the  main  ai<iles,  and  were  certainly  a 
most  promising  omen  of  future  exclusive  motor  vehicle  exhi^ 
bitions,  which  ah  all  even  surpass  the  electrical  exhibitions  in 
eclat. 

The  electric  vehicle  exhibitors,  however,  state  that  they 
were  well  satisfied  with  resuJts.  as  everything  drifted  their 
way. 

Char  roll's  Challenge. 


Much  has  appeared  in  the  press  during  the  past  few  flays 
about  M.  Charron*s  acceptance  of  Alexander  Winton's  ♦:hal' 
Icfige  to  race  either  in  France  or  America  for  a  large  purse. 
Mr.  Winton  wishes  the  race  to  be  run  in  America,  and  will 
build  a  special  machine  for  the  occasion,  the  route  spoken  of 
being  from  Chicago  to  New  York,  a  distance  of  over  1,000 
miles  by  road.  If  a  race  is  to  be  run,  it  would  certainly  be 
anceded  that  Mr,  Winton  should  use  a  new  cartiage  instca^-l 
it  the  two-year-old  model  which  took  him  over  the  road  froiTi 
Cleveland  to  New  York  recently.  In  fact,  both  contestanL^ 
will  undoubtedly  choose  special  machines,  higher  powered 
than  normal  and  having  other  devices  favoring  high  speed.  3 


fact  which  goes  to  prove  what  has  all  along  been  claimed  by 
the  editor  of  The  Horseless  Age  that  the  motor  racing 
machine  is  a  special  type  constructed  Cor  this  purpose  and 
unfitted  for  ordinary  use.  Mr.  Jcnatzy's  racing  boat  is  an 
excellent  example  of  this  practical  uselessness. 


New  England  Aytomobile  Club. 


A  meeting  is  to  be  held  in  Boston  this  week  for  the  pur- 
pose of  organizing  a  New  England  Automobile  Club,  the  ob- 
ject of  which  will  be  to  promote  discussion  on  motor  vehicle 
subjects,  and  to  have  a  paper  read  each  month  by  a  member 
or  outsider  on  some  important  branch  of  this  rapidly  mcreas* 
rng  industry, 

John  Hector  Graham,  of  the  Graham  Equipment  Co.,  W. 
B.  Weston  and  D.  S.  Lundin  have  held  a  preliminary  meet- 
ing and  prepared  a  consiitution  and  bye-laws. 


Riker  Electric  Dos-a-Dos, 


A  very  elegant  type  of  electric  vehicle  is  the  Riker  electric 

dosa-dos,  herewith  illustrated,  made  for  Whitney  Lyon, 
one  of  the  leading  &i>irits  in  the  organization  of  the  New 
York  Automobile  Club. 

The  general  design  is  that  known  as  a  sporting  trap.  The 
tread  is  $6  in*  and  the  wheel  base  63  in.  The  wheels  are  32 
and  36  in.  respectively,  fitted  with  3  in.  pneumatics.  One 
Hiker  2  K-  W,  motor  is  used.  The  total  mileage  on  one 
charge  on  level  macadam  road  is  25,  and  the  maximum  speed 
is  12  miles  an  hour.  The  controller  gives  three  speeds  ahead 
and  two  to  the  rear.  There  is  a  combination  voltmeter  and 
ammeter  and  electric  side  lights.  The  vehicle  carries  four 
passengers  and  weighs  2,500  pounds. 


*?v-_' 


KJKKR  ELECT RI.     DOS-A-POS, 


>  »*  J  one  T,  ilgQ. 


THE   HORSELESS   AGE. 


Some  Very  Light  Gasolene  and  Steam 
Motors. 


By  A-  M.  Herring* 


Fig.  I  is  a  view  of  a  balanced,  high  speed  gasolene  motor 
used  for  experimental  purposes,  connected  with  a  flying  ma- 
chine. As  here  shown  it  is  mounted  in  a  testing  frame,  where 
it  drives  two  screw  propellers  of  opposite  pitch  in  opposite 
directions,  the  rear  propeller  being  mounted  on  a  continuation 
of  the  main  shaft,  whereas  the  front  propeller  is  driven  in  thr 
reverse  direction  by  means  of  the  gearing  seen  at  the  back. 
This  motor  in  part  only  is  of  extremely  light  construction.  It 
is  jacketed  with  an  oil  jacket  which  in  turn  is  cooled  by  wire 
solenoids  soldered  fast  to  its  surface.  The  oil  gives  a  suffi- 
ciently rapid  conduction  of  heat  to  the  solenoids  to  prevent 
overheating  of  the  cylinders.  The  chief  function  of  the  oil 
jacket,  however,  is  to  control  the  lubrication,  for  as  the  tem- 
perature rises  it  forces  an  increasing  amount  of  lubricatin>{ 
oil  around  the  pistons.  Tliis  motor  has  plain  electric  igni- 
tion (not  "jump  spark")  with  an  automatic  lead  capable  of 
bringing  tlic  time  of  ignition  five-eighths  of  a  stroke  before 
the  motor  reaches  the  dead  centen  The  spark  coil  employed 
is  shown  on  top  of  the  testing  frame.  Its  weight  is  21-100 
pound.  Figs.  2  and  3  show  the  same  motor  working  a  seven- 
foot  three-bladed  propeller.  Only  one  cylinder  is  here  oper- 
ative. Fig,  3,  showing  the  motor  driving  the  propeller  several 
hundred  revolutions  a  minute,  was  made  for  the  purpose  of 
illustrating  the  small  amount  of  vibration  produced.  Th»: 
vibration  is.  of  course,  nearly  all  due  to  the  recoil  from  the 
explosion,  rather  than  from  the  reciprocation  of  the  pistons 
and  connecting  rods,  for  these  are  exceedingly  light,  the  pis- 
tons weighing  only  about  6*10  of  a  pound  (3"  x  3"  motor), 
and  the  connecting  rods  34-100  pound  each.  The  pistons  of 
the  two  cylinders  move  in  opposite  directions  and  are  bal- 
anced within  .02  pound.  The  testing  frame  is  elastic  or,  at 
least,  the  mounting  of  the  motor  is,  so  that  when  the  explosion 
occurs  the  motor  is  free  to  rotate  a  few  degrees  in  the  oppo- 
site direction  to  which  it  drives  the  shaft,  and  no  matter  how 
perfectly  the  motor  tnay  be  balanced  this  recoil  is  always 
noticeable  so  long  as  the  motor  drives  one  shaft  alone,  but 
when  both  propellers  are  mounted,  the  recoil  is  taken  up  by 
the  front  propeller  on  the  nppcr  or  secondary  shaft  and  nearly 
all  the  vibration  disappears.  The  single  propeller,  seven  feet  in 
diameter,  weighs  three  and  three-quarters  pounds — a  rather 
light  but  very  effective  fly-wheel  The  combined  weight  os 
the  two  spruce  propellers  is  about  six  and  a  half  pounds.  The 
compression  is  high,  so  that  when  warm  the  engines  ignite 
spontaneously. 

LIGHTEST   ENGINE   FOR    THE   POWER   EVER    BUILT. 

Fig.  4  represents  Mr.  Herring's  latest  and  lightest  steam 
engine;  built  almost  exclusively  of  tool  stecL  for  the  most 
part  tempered  and  ground  to  size  and  fit.  This  engine  is  one 
of  a  pair  for  a  flying  machine  and  is  of  interest  to  the  mechan- 
ically inclined  in  that  it  is  in  all  probability  the  lightest  engine 
for  its  power  ever  built.  Its  entire  weight,  including  mica 
and  asbestos  lagging,  steam  pipe  coupling  and  the  braces 
which  hold  it  in  place  on  the  flying  machine,  is  less  than  tw* 
and  three  quarter  pounds,  and  it  is  capable  of  exerting  ov.t 
seven  brake  horse-power,  ft  is  designed  for  a  boiler  pressure 
of  240  pounds  per  square  inch  and  any  speed  up  to  2,400  revo- 
lutions a  minute.  In  order  to  obtain  such  speeds  the  weight 
of  the  piston  and  piston  rod  was  cut  down  to  the  minimum. 


The  piston  is  of  tool  steel,  hollow  and  provided  with  two 
carefully  fitted  cast  irop  rings.  The  piston  has  domed  heads 
and  was  made  in  two  pieces,  which  were  separately  turned  up 
from  a  solid  bar  and  afterward  brazed  together  and  to  the 
hollow  tool  steel  piston  rod.  The  average  thickness  of  the 
piston  is  less  than  25-1,000  inch  and  its  entire  weight  less  than 
.07  pound,  although  it  is  two  inches  in  diameter  and  about  one 
inch  long.  The  valve  is  of  the  balanced  piston  type,  fitted  with 
four  steam-tight  rings;  it  is  one  inch  in  diameter  and  has 
ports  around  its  entire  circumference.  The  steam  ports  form 
a  part  of  the  cylinder  heads  which  screw  on.  A  head  belong- 
ing to  another  engine  may  be  seen  in  the  same  view.  These 
ports  provide  a  passage  for  the  steam  which  at  its  most  con- 
tracted part  is  equal  to  twenty-four  per  cent,  of  the  piston  area. 
A  valve  ring  and  a  piston  ring,  together  with  a  six-inch  box- 
wood scale,  arc  shown  in  the  same  view.  By  examining  the 
upper  cylinder  head  one  man  see  the  threaded  joint,  to  which 
a  small  cylinder  may  be  added  in  order  to  convert  the  engiu'* 
into  a  tandem  compound.  This  portion  has  not  yet  been 
tested.  The  engine  was  designed  solely  for  the  flying  machine, 
which  needs  neither  variable  expansion  nor  reverse  gear.    Al- 
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though  the  main  bearings,  including  the  lower  end  of  the 
connecting  rod,  arc  all  hardened  ball  bearings,  the  engine  is 
hardly  suitable  for  motor  vehicle  work  because  so  much  of 
the  working  mechanism  is  exposed  to  dust  and  the  main  parts 
are  proportioned  only  for  a  steady*  and  uniform  transmission 
of  the  power  developed,  but  when  so  used  they  have  an  ample 
factor  of  safety. 

The  cylinder  heads  and  ports  are  made  by  bracing  together 
two  steel  plates,  which  are  formed  into  egg-shaped  "pill 
boxes*"  their  holes  corresponding  to  the  cylinder  head  and 
the  valve  cases  arc  filled  in  with  the  cylinder  head  proper,  and 
(the  smaller  hole)  with  a  steel  bushing  having  ports  cut  at  in- 
tervals  all  around  its  circumference;  a  similar  perforation  t^I 
the  straight  sides  of  the  head  provides  passage  for  the  steam 
All  of  the  braiing,  which  represents  thirty-two  lineal  inches 
of  seam  on  each  head,  is  accomplished  at  one  heating. 

THE     MOTOR    BrCYCLE. 

Fig.  5  shows  the  motor  bicycles  now  under  construction. 
The  motor  is  of  the  Otto  cycle  type  and  has  a  considerable 
surplus  of  power  for  even. the  maximum  speed  at  which  it  h 
geared,  so  as  to  be  able  to  do  away  with  the  pedals  entirely 
on  even  the  poorest  roads.  The  combustion  chamber  is  partly 
spherical,  with  no  passages  or  pockets,  as  the  valves  head 
directly  into  it  The  ignition  is  **break  contact/*  not  "jump 
spark."  The  actual  breaking  of  the  contact  in  the  combustion 
space  is  automatically  controlled  by  a  governor  in  such  a 
way  that  as  the  speed  of  rotation  increases  the  break  occurs 
farther  and  farther  ahead  of  time.  This  ensures  a  very  much 
greater  mean  effective  pressure  and  consequently  more  power 
from  a  given  sire  of  motor  at  nearly  all  speeds,  but  particularly 
at  high  ones,  because  the  full  pressure  occurs  during  the  work- 
ing stroke  instead  of  at  the  end  of  it,  as  in  the  case  of  a  motor 
running  500  or  600  revolutions  a  minute,  which  ignites  the 
mixture  just  as  the  piston  reaches  its  highest  point.  It  is  not 
generally  appreciated  by  experimenters,  or  for  that  matter 
even  by  builders  of  gasolene  engines,  how  much  power  is 
wasted  by  igniting  too  late.  For  example,  a  small  engine 
(2"  X  254")  was  fitted  with  a  "dead  center"  igniter  and  its 
maximum  speed  was  only  about  630  revolutions  a  minute  with 
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the  best  regulation  of  mixture,  but  as  a  rule  it  was  a  difficult 
matter  to  get  it  to  run  idle  at  a  speed  of  over  500  revolutions 
a  minute^  but  at  this  speed  and  with  a  rich  mixture  the  maxi- 
mum brake  test  showed  a  mean  effective  pressure  of  less  than 
fifteen  pounds  per  square  inch.  The  same  engine,  igniting 
one-tenth  of  a  revolution  ahead  of  time,  gave  a  tnean  effective 
pressure  of  twenty-six  pounds  per  square  inch  at  the  samr 
Speed.  This  leading  of  the  time  ol  ignitioti  is  effected  by  hand 
on  the  De  Dion  &  Bouton  motors,  and  as  it  is  not  automatic 
it  is  liable  to  stall  the  motor  should  its  speed  be  slewed  down 
by  some  other  cause  beyond  a  certain  limit.  Nevertheless  it 
IS  a  valuable  feature  and  would  be  very  nuich  more  so  were  it 
not  dependent  upon  the  use  of  the  jump  spark  with  its  en- 
tailed difHcultics  of  leakage  and  short  circuit  caused  by  such 
high  potentials. 

One  of  the  greatest  troubles  to  the  novice  (or  even  the  ex- 
pert) with  the  usual  vehicle  motor  is  the  constant  regulation 
of  either  the  air  or  gasolene  supply  necessary  in  order  to  pro- 
duce a  proper  explosive  mixture.  For  the  new  bicycle  motors 
this  is  effected  automatically  In  a  very  simple  manner,  which 
depends  in  its  theory  upon  the  relation  of  the  vapor  tension 
to  the  film  tension  of  the  gasolene  at  various  temperatures, 
so  that  even  considerable  variation  in  quality  of  the  gasolene 
used  necessitates  no  change  in  the  adjustments  made  on  the 
regulator  before  the  machine  leaves  the  shop. 

By  reference  to  the  cut  it  will  be  seen  that  the  motor  is 
placed  on  one  side  of  the  frame,  whereas  the  fty-whcel  is  on 
the  other — between  the  two  are  located  the  change  gears  and 
the  small  igniting  dynamo  especially  designed  for  the  purpose 
of  furnishing  ignition  for  vehicle  motors,  and  considerably 
lighter  than  any  similar  effective  machine  on  the  market.  It  is 
dust-proof  and  was  built  by  the  Saranac  Electric  Co.,  of  St 
Joseph,  Mich,,  from  designs  of  Harry  Ray, 

Near  the  front  forks  arc  two  levers  with  pedals  or  foot  rests 
on  their  lower  ends.  The  motor  is  controlled  entirely  from 
these  rests,  pressure  on  the  right  pedal  throwing  the  motor 
in  and  out  of  friction  mesh,  allowing  any  proportion  of  slip 
desired  and  consequently  any  speed  from  zero  (with  the  en- 
giDe  running  idle  but  under    governor  control^   up   to  the 


mailmum  may  be  *  obtained  at  will,  dependent  solely 
upon  the  pressure  and  position  of  the  pedal.  The  left  pedal  is 
used  for  changing  the  ratio  of  the  gearing  from  the  ordinary 
to  the  slower  one  used  for  hill  climbing  or  for  sandy  stretches 
of  road.  By  careful  observation  it  was  found  that  on  roads 
around  these  sections  very  few  opportunities  were  offered  for 
runs  at  higher  speed  than  sixteen  miles  an  hour  and  that  the 
average  country  road  permitted  speeds  of  only  about  twelve 
miles,  so  that  the  gearing  and  the  cut  out  governor  are  pro- 
portioned to  the  latter  velocity,  but  by  tightening  the  gov- 
ernor this  speed  may  be  practically  doubled  if  desired.  The 
machine  is  started  by  mounting  from  the  back  step,  kicking 
along  the  road  to  get  a  start,  and  after  the  seat  is  reached  the 
motor  is  thrown  into  gear  by  the  right  pedal,  after  which  it 
continues  to  run  automatically  until  shut  off.  On  down 
grades  the  motor  may  be  thrown  out  of  gear  and  stopped 
until  near  the  bottom  of  the  hill  when  it  may  be  started  again 
without  fear  of  miss  simply  by  being  thrown  into  mesh  again. 
The  motor  has  ample  power  for  all  grades  that  can  be 
climbed  at  all  by  the  ordinary  bicycle.  My  object  In  building 
a  motor  bicycle  instead  of  a  tricycle  or  voiturette  was  to  pro- 
duce a  machine  which  should  become  available  on  alt  roads 
and  paths,  because  the  motor  vehicles  of  wider  tread  are  ol 
little  use  on  nearly  seventy  per  cent,  of  our  country  roads^ 
unless  provided  with  very  powerful  motors,  which  render  the 
vehicle  too  costly  for  many  purchasers  and  too  heavy  to  be 
easily  handled  on  very  steep  hills  or  when  stuck  on  very  bad 
roads. 

These  motor  bicycles  arc  being  built  of  the  very  best  ma- 
terial and  by  the  most  skilled  labor  and  will  be  fully  guaran- 
teed. The  fuel  (store  gasolene)  that  may  be  carried  will  be 
sufficient  for  from  four  to  ten  hours*  run,  as  desired.  Where 
the  dynamo  ignition  is  used,  the  battery  is  dispensed  with 
entirely,  even  for  starting.  All  of  the  main  working  parts  are 
ball  bearing,  enclosed  in  oil  and  dust-proof  cases,  which  arc 
sealed  up  to  pre^^cnt  unnecessary  tampering  with  them.  The 
motor  is  sclf-oIUng,  one  supply  lasting  for  a  day's  run.  Owing 
to  limited  facilities  only  a  comparatively  few  machines  will 
be  produced  tbit  feaion. 
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Pittsburg  Runabout, 

The  Pittsburg  Motor  Vehicle  Co.,  Pitlsbitrg,  Pa.,  have  just 
ccmipleted  a  handsome  gasolene  runabout*  which  we  illustrate. 
The  wheel-base  is  five  feet  and  the  gauge  tour  feet  six  inches, 
the  object  of  making  the  gauge  slightly  under  the  standard  be- 
ing to  prevent  the  vehicle  ironr  running  in  the  ruts  made  by 
urdinary  wagons.  The  wlieels  arc  of  the  suspension  type, 
using  heavy  wood  rims  and  two  ajid  a  quarter  inch  pneumatic 
tires,  bolted  0]k  The  frame  or  running  gear  is  made  up 
entirely  of  steel  lubes  with  brazed  joints.  The  rear  axle  is 
encased  in  a  steel  tube  and  runs  on  encased  ball  bearings. 
The  ordinary  hu6  steering  device  is  used,  with  a  friction  dtp 
which  prevents  tlie  handle  from  being  jerked  out  of  the  hands 
of  the  operator,  and  also  enables  the  rider  to  run  along  with- 
out  keeping  his  hands  constantly  on  the  handle.  The  trans- 
mission to  the  rear  axle  is  by  means  of  a  heavy  nickel  steel 
chain  and  sprocket 

The  motor  has  two  cylinders  and  no  water  jackets.  It  is 
started  by  a  small  lever  from  the  seal,  avoiding  the  use  of  a 
large  crank  on  the  outside,  which  users  of  gasolene  vehicles 
object  to.  No  oil  cups  or  lubricators  are  needed,  as  the  fly- 
vw heels,  gearing,  etc.,  run  in  a  bath  of  oiL  The  weight  of  the 
nnotor,  which  develops  three  H.P.,  is  130  pounds.  The  total 
weight  of  the  vehicle  is  a  little  over  400  pounds.  The  motors 
I* re  hung  horizontally  in  the  body  on  separate  springs,  no 
parts  being  exposed  to  view  except 'the  muAling  device.  An 
•*electTic  governor"  regulates  the  speed  of  the  motor. 

Ignition  is  by  an  electric  spark  of  new  and  improved  form. 
There  are  but  two  levers  conlroUing  the  vehicle,  one  for  guid- 
ing and  the  other  for  stopping,  starting  and  changing  speed. 
Two  large  band  brakes,  operated  by  a  small  foot  lever,  keep 
the  machine  under  perfect  control.  These  band  brakes  arc 
applied  to  the  rear  axle  direct  instead  of  being  placed  on  a 
counter  shaft,  thus  taking  all  strain  from  t!ie  molor  and  work- 
ing parts,  A  very  low  gear  is  employed  for  hill  chmbing  and 
a  direct  gear  for  level  roads.  The  speed  range  is  from  three 
to  eighteen  miles  an  hour.  The  manufacturers  stale  that  the 
machine  has  been  tlioroughly  tested  and  that  they  are  making 
a  specialty  of  it,  and  as  all  parts  are  interchangeable,  with 
special  tools  and  machinery,  any  broken  parts  can  be  replace  fi 
at  small  cost.  The  price  of  the  machine  complete  is  $500- 
A  buggy  top  can  be  put  on  at  small  additional  cost  to  adopt 
the  machine  for  a  business  man*s  or  physician's  use.  Acety- 
lene lamps  are  used. 


ten  passengers,  including  the  trailer,  and  fourteen  or  fifteen 
can  be  accommodated,  as  the  seats  arc  fifteen  inches  wider 
than  those  of  the  standard  carriage. 

They  arc  building  several  machines  for  the  Pacific  Coast, 
one  of  wliich  is  for  use  on  long  trips  into  the  gold  mining 
districts  of  Washington  and  Idaho. 

The  HayncS'Apperson  Co.  are  now  doing  all  their  own 
woodwork  and  will  soon  have  their  own  paint  and  trimming 
shop,  so  that  all  parts  will  be  made  under  their  roof. 

The  motor  mail  wagon  for  Porto  Rico  has  been  received  by 
the  consignee  and  is  now  in  service. 


Exclusive  Privileges  Denied. 


Kokomo  to  New  York  Now. 


The  Haynes-Apperson  Co.,  Kokomo,  Ind.,  who  have  about 
completed  a  gasolene  carriage  for  Dr.  A.  A.  Webber,  of 
Brooklyn,  N.  Y.,  have  arranged  with  the  doctor  to  ran  the 
vehicle  from  Kokomo  to  New  York  against  time,  a  distance  of 
about  i,OQo  miles. 

If  any  damage  is  sustained  c-n  route  it  will  be  assumed  by 
the  manufacturers,  who  hope  to  surpass  all  previous  road 
records  in  the  United  States. 

The  Haynes-Apperson  Co.  find  it  necessary  to  run 
their  factory  twenty-four  hours  a  day  with  a  double  turn  of 
men.  They  recently  sent  a  carriage  overland  to  Grand  Haven. 
Mich.,  a  distance  of  280  miles,  which  was  covered  in  twenty- 
six  hours  and  ten  minutes.    The  machine  has  a  capacity  of 


A  petition  on  the  part  of  the  Suburban  Electric  Carriage 
Co.,  Buffalo.  N.  Y.,  to  secure  the  exclusive  privilege  of  oper- 
ating motor  vehicles  on  all  west  side  boulevards  and  parks 
\jnder  the  control  of  the  west  park  board  has  been  denied. 
Similar  action  was  taken  by  the  south  park  commissioners. 

The  communication  slated  that  the  vehicles  w^ere  to  be  op- 
erated for  the  benefit  of  passengers,  to  run  on  all  boulevards 
controlled  by  the  west  park  board  and  through  all  the  parks, 
the  right  to  extend  twenty  years  from  the  date  of  the  granting 
of  the  permit.  The  motor  vehicles  were  to  be  operated  by 
storage  batteries.  Ten  passengers  could  be  accommodated 
and  the  vehicles  were  to  start  at  intervals  of  not  less  than  one 
hour.  The  company,  however,  reserved  the  right  to  opei^ate 
them  up  to  midnight  if  it  seemed  necessary,  the  regular  hourii 
being  from  8  o'clock  In  the  morning  until  g  o'clock  in  the 
evening,  and  to  withdraw  the  vehicles  on  inclement  days  and 
during  the  winter  months.  The  company  promised  the  west 
park  2  per  cent,  on  the  gross  receipts. 


Terminal  Delivery  Service* 


The  very  newest  project  of  the  indefatigable  promotors  of 
the  New  York  Autotruck  Co.  and  the  General  Carriage 
Co.  is  a  terminal  transfer  trust  under  the  charter  of  the 
latter  company,  and  with  a  capital  of  $200,000,000.  The  chief 
business  of  this  company  will  be  the  collection  and  delivery 
of  all  kinds  of  freight  in  all  the  large  commercial  centres  of 
the  country,  competing  with  express  companies  and  cutting 
under  their  rates. 

A  further  extension  of  the  business  will  include  the  proper 
billing  of  freight  to  its  destination,  relieving  shippers  alto- 
gether of  the  trouble  from  the  time  the  goods  leave  their 
doorSt  and  making  one  charge  for  the  entire  service.  The 
company  is  empowered  to  employ  any  kind  of  motive  power 
and  to  engage  in  any  branch  of  the  transportation  business. 


Stanley  Bros.  Sold  Out. 


It  is  reported  that  Stanley  Bros..  Newton,  Mass.,  have  sold 
out  their  steam  carriage  business  to  John  Brisben  Walker 
publisher  of  the  Cosnwpo/iian  Maga::ine,  and  that  the  plant 
will  be  moved  to  I rviugton-on-the* Hudson,  where  Mr, 
Walker's  magazine  is  published. 
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LONDON  NOTES. 

mCKSASING  INTEREST  IN  GERMANY. 

Increasing  interest  is  being  displayed  in  motor  vehicle  mat- 
ters in  Germany  and  automobile  clubs  are  springing  into  ex- 
istence in  all  the  large  towns.  The  recently-formed  West 
German  Automobile  Qub,  with  headquarters  at  Aix-la-Cha- 
pelle,  inaugurated  itself  as  it  were  on  the  14th  of  May  by  a 
motor  vehicle  race  from  that  town  to  Coblenz,  via  Cologne, 
a  distance  of  about  ninety-three  miles.  The  race  was  won 
by  Herr  Ehrhardt,  director  of  the  Eisenach  Fahrzengfabrik, 
of  Eisenach,  on  a  "Wartburg"  gasolene  carriage,  constructed 
by  that  company,  his  time  being  six  hours  and  fifty-eight 
minutes. 

STEAM   OMNIBUSES  FOR   BELGIUM. 

Some  experiments  have  just  been  carried  out  in  Brussels 
with  a  "Lifu"  steam  omnibus,  of  the  type  constructed  by  the 
Liquid  Fuel  Engineering  Co.,  of  Cowles,  Isle  of  Wight.  The 
trials,  which  were  carried  out  by  the  Compagnie  des  Tram- 
ways Bruxellois,  were  made  on  the  Bourse-Ixelles  route, 
which  includes  the  steep  thoroughfare  knows  as  the  Mon- 
tagne  de  la  Cours,  which  has  a  nine  per  cent,  gra- 
dient. The  trials  are  reported  to  have  been  most  successful, 
and  it  is  probable  that  a  public  service  of  steam  omnibuses 
will  be  adopted  on  the  route  in  question  early  next  year. 

ELECTRIC  OMNIBUS  SERVICE  AT  BELGIUM. 

Some  trials  have  just  been  carried  out  in  the  German  capi- 
tal with  a  new  electrical  omnibus.  The  vehicle,  which  has 
accommodations  for  eighteen  persons,  exclusive  of  the  driver, 
weighs  about  three  and  one-half  tons.  The  battery  of  ac- 
cummulators  is  stated  to  have  a  capacity  of  a  run  of  from  ten 
to  twelve  miles.  It  is  arranged  under  the  seats  of  the  car- 
riage in  such  a  way  that  it  can,  when  exhausted,  be  quickly 
substituted  by  a  fresh  battery.  There  are  two  electric  motors 
which  are  geared  to  the  rear  wheels  through  spur  wheels. 
-The  trials  are  reported  to  have  been  very  successful,  and  it 
is  said  that  arrangements  are  in  hand  for  the  starting  of  a 
service  of  such  vehicles  in  Berlin. 

PARIS-BORDEAUX    RACE. 

The  event  of  the  week  in  French  motor  circles  has  been  the 
race  between  Paris  and  Bordeaux,  a  distance  of  a  little  over 
25  miles.  So  far  only  telegraphic  accounts  of  the  race, 
which  was  run  off  on  Wednesday,  the  24th  of  May,  are  to 
hand.  The  race  was  divided  into  two  categories — motor  car- 
riages and  motor  cycles — there  being  twenty-eight  starters  in 
the  first  and  thirty-seven  in  the  second  section.  The  race  was 
won  by  Charron  in  the  unprecedented  time  of  eleven  hours, 
forty  minutes  and  twenty  seconds,  representing  a  speed  of 
slightly  over  thirty  miles  an  hour  for  the  entire  distance.  The 
previous  record  was  fifteen  hours,  fifteen  minutes  and  thirty- 
one  seconds,  or  three  hours,  thirty-five  minutes  and  eleven 
seconds  slower  that  Charron's  time.  The  second  place  was 
taken  by  M.  Rene  de  Knyflf.  whose  time  was  eleven  hours 
forty-six  minutes,  or  only  five  minutes  forty  seconds  more 
than  that  of  Charron.  It  is  noteworthy  that  the  first  two  to 
arrive  rode  on  petroleum-carriages,  fitted  with  twelve  H.  P. 
motors,  built  by  Panhard  &  Levassor.  The  race  was  at- 
tended by  quite  a  series  of  accidents.  Only  five  miles  from 
Paris  two  carriages  came  into  collision,  and  one  of  the  en- 
gineers was  thrown  violently  out.  He  was  not  much  hurt, 
but  his  employer  decided  not  to  continue  the  race.  At  Ver- 
sailles a  spectator  is  reported  to  have  fell  down  dead  from  ex- 
citement on  seeing  one  of  the  competing  cars  nearly  cap- 
size when  rounding  a  curve  at  great  speed.    One  of  the  larg- 


est carriages  overturned  at  Vendome,  and  was  much  dmm- 
agcd,  but  the  occupants  escaped  unhurt 

TRAINING  SCHOOLS. 

The  Austrian  Automobile  Club,  of  Vienna,  has  just  organ- 
ized a  class  for  the  training  of  motormen.  The  class  will  be 
divided  into  two  sections — ^technical  and  practical,  efficient 
teachers  being  provided  in  both  sections.  Would-be  motor- 
men  have  to  pay  three  gulden  for  the  course,  and  gentle- 
men automobilists  will  be  allowed  to  attend,  the  fee  in  their 
case  being  five  gulden  for  the  course.  The  club  will  issue 
certificates  of  proficiency  to  motormen  attending  the  course. 

THE     ELECTRIC     CABS. 

The  reappearance  of  the  vehicles  of  the  London 
Electrical  Cab  Co.,  Ltd.,  on  the  London  streets,  which 
which  was  announced  for  the  Queen's  birthday,  the  24th  of 
May,  duly  took  place.  The  day  was,  however,  not  without 
its  incidents,  for  at  one  time  no  less  than  seven  cabs  were 
lined  up  in  Farringdon  street,  E.  C,  in  a  state  of  more  or 
less  disablement  It  is,  however,  only  fair  to  state  that  this 
was  in  no  way  due  to  any  fault  in  the  vehicles,  but  to  the 
negligence  or  want  of  experience  on  the  part  of  the  drivers. 
As  I  mentioned  recently,  there  is  quite  a  demand  for  motor- 
vehicle  drivers  in  this  country,  and  the  cab  company  have 
found  it  no  easy  matter  to  procure  efficient  drivers  for  their 
eighty  vehicles.  None  of  the  breakdowns  above  mentioned 
were  of  a  serious  character,  and  with  a  little  more  experience 
on  the  part  of  a  few  of  the  drivers,  the  service  will  be  quickly 
in  working  order. 

TERMINOLOGY. 

A  good  deal  of  discussion  is  just  now  taking  place  in  motor 
circles  in  England  as  to  the  names  to  be  adopted  in  respect 
to  automobiles  and  automobiling.  This  week  A.  Shippy,  mem- 
ber of  the  firm  which  controls  the  rights  of  the  Riker  electric 
vehicles  in  the  United  Kingdom,  has  sent  a  long  letter  to 
the  English  press  in  which  he  makes  a  number  of  sugges- 
tions as  to  what  are,  in  his  opinion,  suitable  terms.  For  vehi- 
cles propelled  respectively  by  electricity,  petroleum,  steam 
and  compressed  air,  he  suggests  these  distinctive  names — 
"electromobiles,"  "petromobiles,"  "steamobiles"  and  "aero- 
mobiles."  To  further  specify  the  character  of  a  vehicle  he 
suggests  employing  the  first  part  of  the  foregoing  as  a  pre- 
fix, as  for  example — "electro-cab,"  "petro-van,"  'steam- 
wagon,"  and  "aero-victoria,"  etc.  Further  suggestions  are — 
"motorette"  for  all  three-wheel  motor-vehicles,  "motoring" 
as  a  parallel  to  yachting,  cycling,  hunting,  etc.,  "motorage" 
as  an  equivalent  to  the  French  word  gorge,  or  stable  for 
motor  vehicles;  "motor-carist,"  or  "motor-man,"  for  paid 
drivers,  and  "automobolists"  for  gentlemen  drivers.  There 
is  no  doubt  much  need  of  some  degree  of  uniformity  in 
horseless  vehicle  terms,  but  whether  suggestions  made  by 
Mr.  Shippy  will  be  adopted  remains  to  be  seen. 

LIST  OF   EXHIBITORS   AT  THE  TUILERIES. 

The  following  is  the  list  of  exhibitors  who  have  thus  far 
taken  space  for  the  motor  vehicle  exposetion  at  the  Tuileries: 

Etablissements  Pieper.  Soci6t6,  des  coussins  et  si^es  k 
ressorts;  Th^lin,  M^evand  et  Cie;  Kossuth  et  Cie;  Hector 
Gerard ;  Soci6t6  Le  Carbone ;  Dorard  et  Baule ;  Renault  f r^res ; 
Ducroiset  et  fils;  Garin;  Soci6t6  Le  Progrte;  A.  Loyal;  Com- 
pagnie Dunlop;  Fritscher  et  Houdry;  Soci6t6  de  m^canique 
industrielle  d'Anzin;  Chevalier,  Thevard  et  Cie;  R.  Varrall, 
les  Fils  de  A.  Deutsch  (de  la  Meurthe) ;  C.  Foumier;  Francq- 
Valery  freres;  Falconnet,  Perodeaud  et  Cie;  A.  Soly;  Soci6t6 
L'Universel  Ac^tyl^ne;  Despoots  et  Godefroy;  Rasste  et 
Michel;  Monier,  May  et  Cie;  Roux  fr^refl  et  Cie;   Joseph 
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Edouard  Menenisier;  P.  Dorigny;  Ulysse  Rousseaa;  Vital 
Bouhourset  Duret;  E.  Bucbet;  Ch.  Jaegg^;  A.  Desaveines; 
Compsgnie  Conlinentak  Caoutchouc  et  Gutta  Percha;  Jules 
Richard;  Soci6t6  des  Anciens  Etablisseraents  AudCbert  et 
Lavirotte;  Durey-Soby;  jioci^te  des  Applications  Etectriques; 
Francis  Botch ;  Paul  Dubois;  Leroy  fils;  L^n  Rose;  Soci^td 
Europ^one  d' Automobiles;  Ernest  Lebut,  E.  Davis  etCie; 
H.  Negre;  H.  Gauchot;  Louis  Barnascone;  Rene  Heurtey; 
Joseph  Planes;  Saint  freres;  S<.K:i6le  Frangaise  des  Vultures 
Electriques  Waverley;  L.  Delaloc;  Gianoli  et  LacostC; 
Bailleau;  Petit jeaa  J^evelte ;  Edmond  Dieti  ;  Soci^te  des 
Cbaudi^res  et  Voitures  a  vapeur  (systume  Scotte);  Societe 
Ernst  et  Cie;  Canipag^nie  Fran<;aise  de  Cycles  et  Automobiles 
(Onfray):  P,  Rossiliol;  A.  Teste,  Moret  et  Cie;  Cambier; 
L^n  Lefebvre;  Cycles  Clt^ment;  GraphoUne  Mfg  Co.  Ltd; 
Syndicatdu  Teuf-Teuf;  L.  Lagard;  EtabUssemcnis  Hutchin* 
son;  Compagnie  Fran^aise  des  Moteurs  k  gaz  etdes  Construc- 
tions mtemiques;  Charles  Schmidt  et  Cie;  A.  Richaid  et  Cie; 
H.  Maillard;  Eugene  Boukogne;  Jules  Guenet;  Genty  Society 
des  Moteurs  Garreau;  Lathoud  aint^-;  Rolland.  Vmol  et  De- 
S^aiog^uoiid ;  Han»er  freres;  J.-C.  Howell  Limiitd;  David  et 
Bour^feois;  E.  Hermet;  L.  de  La  Forest  et  Maus;  C,  PenelJe; 
Rouaseau  et  Cie;  Michelin  tt  Cie;  T Industrie  V^locipedjque 
et  Automobile;  Georges  Brion;  Paul  Lecreq;  G.  Cochot;  E 
Villeval  et  Cie;  O.  Engleben  fils  et  Cie, 

Motor  vehicles  have  not  yet  been  legalized  at  that  popular 
English  holiday  resort,  the  Isle  of  Man,  but  it  is  only  a 
question  of  a  uionth  or  two.  It  is  one  of  the  old  standing 
customs  on  the  island  that  all  new  regulations  shall  be  *  •pro- 
claimed" from  Tynwald  Hill,  and  the  act  permitting  motor 
vehicles  to  be  run  on  the  public  roads  of  the  island  is  to  be 
duly  proclaimed  in  July  next.  As  the  holiday  season  will 
then  have  commenced  the  proclamation  is  likely  to  be  at* 
tended  by  a  large  concourse  of  people. 

Even  in  the  mountainous  districts  and  the  1  yrol  the  auto- 
mobile movement  is  rapidly  spreading,  the  Tyrol  Automo- 
bile Club  having  just  been  formed  at  Innsbruck.  It  will  be 
afHliated  to  the  Austrian  Automobile  Club  of  Vienna. 

The  construction  of  motor-cycles  and  carriages  is,  it  is  re- 
ported, being  taken  up  by  the  Victoria  Faheradwerkc 
Gesellscliaft,  U^tc  Frankenburger  &  Otcnstem),  of  Nurem- 
bourg,  Germany. 

New  motor  vehicle  manufacturing  concerns  in  France  are 
La  Compagnie  des  Automobiles  ct  Moteurs  Cote,  at  St. 
Dizier  (Haute  Marney),  capital,  $65,000,  to  exploit  the  patents 
of  M.  C,  Cote  &  Co..  and  establish  works  in  that  town,  and 
at  Neuilly,  near  Paris,  Wehrle  &  Co.,  capital,  $30,000. 


MINOR   MENTION. 

The  Canada  Lewis  Motor  Vehicle  Co.,  $t,ooo,ooo  capital,  is 
a  recent  New  Jersey  corporation,  a  branch  of  the  Lewis  Motor 
Vehicle  Co.,  of  Philadelphia, 

The  Automobile  Truck  Co..  of  New  York  City,  is  negotiat- 
ing for  the  purchase  of  the  old  Gilbert  Car  Co/s  plant  at 
Green  Island,  near  Albany,  N.  Y, 

W.  L.  Elliott,  1012  Telegraph  avenue,  Oakland,  Cal.,  has 
obtained  capital  to  back  his  motor  vehicle  enterprise,  and  is 
enlarging  his  factory  and  putting  in  new  machinery. 

The  Judd-Comiskey  Motor  Vehicle  Co,,  of  New  York 
City^  was  recently  incorporated,  to  manufacture  and  deal  in 
motors  and  vehicles,  with  a  capital  of  $100,000.  The  directors 
arc  Frank  W.  Comiskcy.  Archibald  F.  Comiskcy,  Amzi  Camp 
and  Frederick  A.  Camp,  of  New  York  City. 


J.  C*  Turner,  an  architect  of  Augusta,  Ga.,  has  constructed 
a  gasolene  carriage  weighing  800  pounds. 

The  Dovetail  Co.,  Crawfordsvillc,  Ind.,  are  contemplating 
the  manufacture  of  motor  carriages. 

The  Owen  H.  Kay  Livery  Co.,  Chicago,  III.,  have  put  tlie 
first  electric  cab  for  hire  in  the  streets  of  that  city. 

The  Rochestei  (N.  Y  )  Electric  Vehicle  Co.  i-<;  on  the  tapis. 
It  is  a  ramification  of  the  Whiloey-Widener-Elkins  syndicate. 

The  Electric  Carriage  and  Battery  Co..  Cleveland,  0„  and 
Philadelphia,  Pa.,  has  been  incorporated  at  Dover.  Del,,  with 
$t, 000, 000  capital. 

Studehaker  Bros.  Mfg.  Co.,  Soulh  Bend.  Ind.,  are  building 
100  cabs  for  the  Electric  Vehicle  Co. ,  New  Y^rk,  and  will 
enlarge  their  factory. 

The  flat-tread,  heavy  pneumatics  of  the  Diamond  Rubber 
Co.,  Akron,  O.,  are  said  to  be  giving  good  satisfaction  on 
the  New  York  electric  cabs. 

The  Crouch  Automobile  Mfg.  Co.,  Baltimore,  Md.,  has 
leased  property  at  the  corner  of  North  avenue  and  Oak  street 
for  the  erect i  n  uf  a  factory. 

The  New  Haven  Carriage  Co.,  New  Haven,  Conn.,  recent- 
ly shipped  five  electric  carriages  to  the  Paris  branch  of  the 
Cleveland  Machine  Screw  Co. 

Stanley  Bros.,  the  Whitney  Motor  Wagon  Co.,  and  the 
Graham  Equipment  Co.,  have  entered  the  international  com- 
petition, to  be  held  at  Liverpool,  England,  on  July  2S, 

The  aldermen  of  Newton,  Mass.,  have  passed  an  ordinance 
limiting  the  speed  of  motor  vehicles  in  the  city  to  ten  miles 
an  hour,  and  providing  for  a  fine  of  not  to  exceed  $ao  for  each 
offense. 

The  National  Bicycle  and  Motor  Co.  was  recently  incor- 
porated at  Bridgeport,  Conn.,  with  a  capital  of  $2,500,000,  to 
manufacture  and  sell  all  kinds  of  motor  vehicles  as  well  as 
bicycles. 

Among  new  Maine  corporations  is  the  United  States 
Motor  Carriage  Co.,  capital  stock  $10,000;  incorporators:— 
President.  John  E.  Stevens;  treasurer,  John  A.  French,  both 
of  Andover.  Me, 

The  National  Transportation  Co..  of  Boston,  which  is  to 
run  steam  omnibuses  in  Winthrop  and  other  suburbs  of  Bos- 
ton, has  applied  for  an  exclusive  license  to  run  motor  vehicles 
through  Brookline. 

General  Greely,  chief  of  the  United  States  Signal  Service, 
ha.^  ordered  three  electric  vehicles  from  the  Fischer  Equip- 
ment Co.,  Chicago,  III.,  to  be  used  as  telegraph  and  balloon 
wagons  by  the  Signal  Corps  of  the  army.  The  order 
amounted  to  about  $8,000. 

Dr.  Truman  J.  Martin,  Buffalo,  N.  Y..  who  is  interested  in 
establishing  an  electric  vehicle  service  there  as  a  branch  of  the 
Columbia  Automobile  Co. ,  reports  that  be  expects  bis  com- 
pany will  have  as  many  as  twenty  vehicles  in  use  before  fall. 
Broughams,  wagonettes,  surreys  and  delivery  wagons  will  be 
employed,  and  a  line  connecting  Buflfalo  with  Niagara  Falls 
is  contemplated. 

The  Rhode  Island  Automobile  Transit  Co.  has  applied  for 
a  charter  under  Rhode  Island  laws,  the  applicants  being  John 
J,  Bannigan,  Julian  A.  Chase,  Daniel  McNeven,  Edward  L. 
Freeman,  Jonathan  Chase,  William  B.  Bannigan.  Frank 
Mossberg,  Charles  U.  Polsey  and  Henry  C.  Luther,  The 
charter  gives  the  company  the  power  to  purchase,  construct 
and  maintain  public  vehtcleB,  and  operate  the  same  on  any 
public  road  in  the  State.    It  ia  to  pay  the  usual  license  fee. 
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Motors    Displace  Horses  at  the   Grand 
Central  Station. 

Geo.  H.  Daniels,  general  passenger  agent  of  the  New  York 
Central  and  Hudson  River  Railroad,  has  decided  to  establish 
a  system  of  electric  cabs  and  carriages  at  the  Grand  Central 
station,  New  York  City,  A  charging  plant  and  general  repair 
shop  will  be  included  in  alterations  soon  to  be  made  at  the 
station.    The  cabs  will  be  owned  by  the  railroad  company. 

To  riake  Daimler  Carriages  Here. 

Arthur  Kittson^  treasurer  of  the  Daimler  Motor  Co., 
Steinway,  H.  I.,  P.  A.  B.  Widener,  W.  L.  Elkins,  G.  W. 
Elkins  and  others  have  secured  a  controlling  interest  in  the 
Daimler  Motor  Co.,  having  purchased  $210,000  out  of  the 
total  of  $400,000  stock,  and  will  organize  a  new  company  to 
manufacture  gasolene  vehicles  propelled  by  Daimler  motors. 

The  new  company  will  have  tiie  exclusive  United  States 
license  to  use  the  Daimler  vehicle  motors,  which  will  be 
maniifactured  by  die  Daimler  Motor  Co.  at  Steinway. 

The  plant  will  be  greatly  enlarged  and  Frederick  Kuebler 
wjU  be  retained  as  general  manager  of  the  new  company. 


Duryea  Light  Delivery. 

The  Duryea  Mfg.  Co.,  Peoria,  III,  have  completed  their 
first  delivery  wagon  far  enough  for  trial.  The  cut  herewith 
shows  the  general  appearance  of  It 
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This  vehicle  weighs  about  800  pounds  empty  and  will  carry 
60U  pounds  load.  It  has  two  speeds  forward,  and  a  reverse, 
and  ha\ing  the  single  steering  wheel  will  turn  very  short 
wliL-n  desired.  It  has  their  regular  six  H.  P.  triple-cylinder 
motor,  without  countershaft,  and  is  especially  fitted  for  su- 
burban delivery.  A  more  complete  description  was  given  in 
our  issue  of  May  loth* 


WANTED, 

Special  contributors  to  The  HoRSEi.tss  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York. 


Somethiiig  About  Steering:  flech- 
anism. 

There  is  one  feature  of  the  motor  carriage  problem  which 
from  a  mechanical  standpoint  seems  to  be  lagging  behitid. 
and  that  is  the  steering  mechanism. 

From  the  time  the  first  vehicle  was  seen  on  the  road  to 
the  present  day,  the  same  bell  cranks,  connecting  rods,  up- 
rights and  handle-bars  are  in  evidence.  Of  course,  some  of 
the  newer  c:irriages  have  some  cushion  springs  or  shock  re- 
ceivers added  to  the  steering,  but  those  additions  merely 
complicate  parts  without  doing  any  material  good. 

It  is  hardly  necessary  to  point  out  to  the  driver  of  any  of 
these  carriages  the  objections  to  the  present  system  of  steer- 
ing, but  if  the  engineer  in  charge  of  designing  this  mechan- 
ism would  take  a  two-hours'  run  over  some  bad  country  roads 
with  a  vehicle  weighing  somewhere  about  2,000  pounds,  he 
would  readily  see  that  improvement  is  much  needed.  The 
writer's  arm  was  lame  and  sore  for  several  days  after  a  three- 
hours  run  over  country  roads.  Of  course,  some  one  will  say, 
that  it  was  a  poorly  constructed  machine  or  that  something 
was  wrong,  but  I  have  had  the  same  result  from  all  the  dif 
ferent  makes,  no  matter  how  driven,  so  long  as  the  same 
steering  mechanism  was  used.  Over  good  asphalt  pave- 
ments  one  can  of  course  ride  all  day  with  practically  no 
strain  on  the  hand  or  arm,  and  even  so,  an  almost  perfect 
alignment  of  front  wheels  is  necessary  to  avoid  a  tendency 
to  run  to  one  side.  As  soon  as  bad  pavements  or  country 
roads  are  struck,  the  muscles  of  the  arm  will  be  in  tension, 
and  the  effect  of  all  the  Uttlc  jars  and  shocks  from  every  little 
stone  or  unevcnneES  in  the  road,  transmitted  to  the  arm,  is 
far  from  pleasant.  On  very  heavy  trucks,  where  handwhcel, 
pinion  and  rack  are  used,  and  slow  speed  is  taken,  the  direct 
jar  or  shock  is  practically  nil,  but  that  steering  device  is  out 
of  the  question  for  light  and  quick-moving  bodies.  From  a 
mechanical  standpoint,  there  seems  to  be  something  decided- 
ly wrong,  when  it  is  expected  to  run  a  heavy  delivery  wagon 
with  all  the  traction  resistance  of  the  front  wheels  thrown 
on  one  hand,  over  sandy  or  rough  roads. 

Ihe  much  advertised  phrase:  **A  lady  or  child  can  easily 
manage  it,"  is  not  quite  up  to  the  facts,  outside  of  the  good 
roads  of  a  large  city.  It  is  strange  that  power  is  not  made 
to  do  the  work,  especially  where  a  constant  pressure  is  used; 
for  instance,  the  principle  of  the  reversing  gear  on  a  locomo- 
tive could  be  brought  into  play,  I  refer  to  the  oil  locking 
cylinder,  operated  by  pressure  on  the  piston;  a  very  simple 
arrangement,  an  opening  of  a  valve  or  two  constituting  all 
the  labor  involved. 

In  the  electrical  field  several  makers  are  contemplating  an 
improvement,  by  which  a  scries  of  magnetic  contact  blocks 
will  be  operated  by  switch  or  rheostat,  power  being  taken 
from  storage  baUery. 

On  a  gasolene  or  vapor  motor  the  solution  would  not  be 
quite  so  simple.  By  complicating  the  parts  somewhat  an  air 
compressor  could  probably  be  devised,  connected  by  eccentric 
from  one  of  the  axles,  but  whether  such  an  arrangement 
could  he  made  substantial  and  still  light  enough  is  a  question. 

Interested. 

He^*'Did  you  ever  ride  in  a  horseless  carriage?" 
She — '*Ycs;  once/' 
He — "How  did  you  like  it?" 
She — *'Not  at  all.  The  fellow  had  to  use  both  hands  to  work 
the  levers." — Chicago  News, 
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Tube  Bending  Machine. 


Thi«  machine,  made  by  the  Bridgeport  Tubing  Co.,  Bridge- 
port, Conn.,  13  designed  for  bending  tubing  from  ^  in.  to 
l^  in.  diameter,  from  14  to  22  gauge,  without  heating  or  fitt- 
ing the  tube,  bending  accurately  to  the  form  desired,  and 
maintaining  with  the  slightest  possible  variation  its  circular 
cross  section  after  the  operation. 

The  surface  ot  the  tube  on  the  inside  of  the  curve  is  free 
from  imperfections,  needing  no  dressing  by  the  aid  of  files, 
which  is  so  detrimental  to  the  strength  of  the  tube,  for  the 
outer  surface  is  not  displaced  or  broken  in  any  way  but  left 
as  smooth  as  the  original  tube. 


v.?Kl'    ^1 


The  tube  is  placed  on  the  mandrel  to  the  stop  gauge  and  the 
sliding  table  forced  up  to  the  rear  of  the  yokes.  The  first 
forward  motion  of  the  band  lever  acts  on  a  compound  lever 
which  forces  the  grip  against  the  bending  roll,  firmly  clamp- 
ing the  tube.  The  continued  movement  of  the  lever  rotates 
the  roll,  drawing  the  tube  from  the  mandrel,  while  the  sliding 
table,  starling  with  the  yokes,  supports  the  tube  to  the  end  of 
the  stroke,  which  is  regulated  by  a  stop  dog, 

fiy  tbe  changes  of  the  rolls  and  position  of  the  gauges,  bends 
may  be  made  of  almost  endless  variety. 


A  toal  which  is  of  use  in  the  manufacture  of  gasolene  mo- 
tors is  the  Bickford  Radial  DriU.  It  drills  all  the  holes  in  the 
cylinders,  heads  and  bases  of  large  double-cylinder  motors, 
ina-smucb  as  the  drill  head  can  be  swivelled  and  the  drill 
directed  at  any  desired  angle. 


riotor  Vehicle  Repair  Shop, 


Fractures  in  tubing  of  motor  vehicles  can  be  repaired  by 
patching,  but  many  times  a  neater  job  is  accomplished  by 
plugging.  Suppose  there  ts  a  longitudinal  fracture  in  the  tube. 
Rather  than  patch,  cut  out  the  metal  around  the  fracture  and 
put  in  a  steel  wedge  shaped  plug  (2)  Fig.  1.  The  plug  should 
taper  on  the  four  sides  and  the  opening  in  the  tube  be  filled  in 
to  correspond.  As  this  plug  is  to  be  welded  in,  that  part  of 
the  tube  becomes  as  strong  as  any  other  part.  After  fitting  the 
plug  heat  it  red  to  a  welding  temperature  and  drive  it  into  the 


sau  pM^t, 


This  machine  is  especially  adapted  for  seamless  tubes  for 
gear  trAraes,  or  side  bars  for  motor  vehicles,  and  will  bend 
offsets,  both  on  the  same  plane  or  at  any  angle,  or  |J  bends  of 
any  desired  length,  and  will  also  handle  brass  and  copper 
lubes  where  it  is  essential  to  have  full  sis^d  openings;  and 
smooth  for  the  free  tlow  of  liquids;  in   fact,    anything  where 

De  work  is  needed. 
•  The  accuracy  of  the  forms  is  very  noticeable,  and  it  is  said 
they  might  be  called  templets  for  their  precision. 

The  bending  is  done  on  grtx)ved  rolls  raounied  on  a  spindle 
projecting  from  the  top  of  the  culuran.  This  roll  is  engaged 
by  a  sliding  table  correspondingly  grooved,  which  in  connec- 
tion with  the  roll  grasps  the  full  circumference  of  the  tube.  In 
this  groove  lies  a  mandrel  attached  to  an  adjustable  rod,  vrhich 
is  anchored  in  the  rear  of  the  machine.  On  this  rod  is  an 
adjustable  gauge  on  which  the  end  of  the  tube  rests,  that  all 
bends  may  be  of  uniform  length. 

The  grooved  roll  is  doweled  to  a  yoke  from  which  extends 
the  lever  to  actuate  the  machine. 

Between  these  yokes  is  a  gripping  device  oppr^^irjg  as 
follows  : 


1:    SjuJirtTT^T^^^ 


n 


^;    SMZivtn^  •/   Ta-^^-^<^ 


previously  heated  tube.  Use  borax  in  liberal  quantities  and  be 
Tcady  to  hammer  lightly  in  closing  up.  Holes  may  be  closed 
in  tubing  on  the  same  principle  by  using  tapering  round 
pieces  like  (b)  and  (c)  in  2.  After  assuring  a  good  weld,  file 
the  projectinns  to  a  level  with  the  tube,  braze  over,  smooth  and 
enamel  and  no  trace  of  the  repair  will  be  seen. 
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OUR  FOREIGN  EXCHANQES. 
The  Headland  Electric  Vehicle  flotor. 

In  this  motor  the  distinguishing  feature  is  that  both  the  ar- 
mature and  the  frame  carrying  the  field  magnets  revolve  at  the 
same  speed  in  opposite  directions;  both  also  act  as  drivers. 
This  is  effected  by  hanging  two  motors  on  the  same  shaft 
or  axis;  the  center  of  each  motor  is  connected  mechanically 
to  the  field  or  casing  surrounding  the  armature  of  the  other. 
The  armature  is  fixed  on  a  shaft,  which  passes  through  a  hol- 
low shaft  upon  which  the  armature  of  the  other  motor  is  fixed, 
and  the  field  magnet  casing  around  this  latter  is  by  a  cylin- 
drical open-worked  framing  mechanically  connected  to  the 
armature  of  the  first  motor;  the  framing  surrounding  the 
magnet  casing  of  the  other  motor. 

The  combination  is  shown  on  the  accompanying  drawing, 
which  is  a  longitudinal  section  of  one  form  of  motor  con- 
structed according  to  this  principle,  and  in  which  the  rotating 
parts  balance  each  other's  centrifugal  forces  at  all  speeds. 
The  armature,  a,  of  one  motor  is  fixed  on  a  shaft,  b,  which 
passes  through  a  hollow  shaft  or  sleeve,  c,  upon  which  the 
armature,  ai,  of  the  other  motor  is  keyed,  and  the  field  magnet 
casing,  di,  around  this  latter  is  keyed  to  the  shaft,  b.  Upon 
the  end  of  the  shaft,  b,  is  a  sprocket  wheel,  ei,  for  transmit- 
ting the  power,  and  upon  the  outer  end  of  the  sleeve,  c,  or  hol- 
low shaft  is  a  spur  wheel,  f,  which  gears  with  a  spur  wheel,  g. 
upon  another  shaft,  h,  that  carries  a  sprocket  wheel,  e,  for 
power  transmission.  Both  these  sprocket  wheels  will  thus 
be  rotated  in  the  same  direction,  and  such  an  arrangement  is 
suitable  for  driving  a  moto-car. 

One  end  part,  d2,  of  the  casing  has  to  be  made  in  two  halves 
bolted  together  as  shown.  The  casings,  d,  dx,  and  di,  dz, 
may  be  open-worked,  but  are  by  preference  closed  dustproof. 
For  driving  by  spur  wheel  gearing  instead  of  by  sprocket 
wheels  and  chains^  a  spur  wheel  may  be  fitted  on  one  end 
of  the  shaft  and  another  spur  wheel  on  a  sleeve  at  the  other 
end,  one  such  wheel  being  made  to  gear  with  an  outside  spur 
wheel  and  the  other  with  an  inside  spur  wheel.  For  driving 
in  opposite  directions  and  in  the  same  axis  two  screw  propel- 
lers, the  one  with  right  and  the  other  with  left-handed  pitch, 
without  employing  wheel  gearing,  the  wheels,  ei.  f,  g,  and  e 
are  omitted,  and  one  propeller  is  fitted  on  the  prolonged 
end  of  the  shaft,  b,  and  the  other  propeller  on  the  prolonged 
end  of  the  sleeve,  c. 


By  a  reverse  arrangement  the  armatures  may  form  the  outer 
parts  and  the  field  magnets  the  inner. 

The  current  may  be  supplied  in  the  manner  indicated.  The 
wire,  i,  leads  from  the  battery  to  the  outer  end  of  one  motor^ 
and  the  wire,  x,  from  the  outer  end  of  the  other  motor  back 
to  the  battery.  On  the  studs,  1  and  li,  are  carried  four 
brushes,  m,  mi,  m2,  mj,  and  m4,  m5,  m6,  m7,  which  engage 
with  rings,  n,  ni,  n2,  n3,  and  n4,  n5,  n6,  ny,  that  rotate  with 
the  motors.  These  brushes  are  insulated  from  the  studs  and 
from  each  other.  Other  brushes,  u  and  t,  and  ui,  ti,  are  fixed 
to  but  insulated  from  the  interionof  the  field  magnet  casings, 
dx  and  di,  and  connected  by  insulated  wires  to  the  various 
parts.  The  current  thus  runs  from  battery  wire,  i,  into  brush, 
m,  collecting  ring,  n,  wire,  p,  field  magnets,  di,  wire,  pi,  ring, 
ni,  brush,  mi,  brush,  m2,  ring,  n2,  wire,  q,  brush,  t,  brush, 
ti,  wire,  qi,  ring,  nj,  brush,  m3,  wire,  ri.  brush,  m4,  ring, 
n4,  wire,  s,  brush,  u,  brush,  ui,  wire,  w,  ring,  ns,  brush,  m5, 
brush,  m6,  ring,  n6,  wire,  v,  field  magnet,  d,  wire,  vi,  ring,  ny, 
brush,  my,  wire,  x,  to  battery. 

The  two  motors  are  connected  in  series.  But  by  changing 
the  connection  wires  to  the  brushes  of  the  collecting  rings 
two  armatures  may  be  put  in  series  and  two  fields  in  parallel, 
or  the  two  armatures  in  parallel  and  the  two  fields  in  series, 
and  the  sequence  of  connections  to  armature  and  field  magneto 
may  be  either  field  magnet,  armature,  field  magnet  armature, 
or  field  magnet  armature,  armature,  field  magnet.  By  this 
means  it  is  possible  to  reverse  the  current  and  the  rotary  mo- 
tion of  the  motor.  By  the  arrangement  described  the  rotat- 
ing parts  may  be  made  to  balance  their  centrifugal  forces  at 
all  speeds. 

As  applied  to  motor  vehicles  it  is  claimed  that  with  this  ar- 
rangement no  differential  gear  is  needed  to  enable  the  vehicle 
to  turn  round  a  corner,  inasmuch  as  the  armature  of  one 
motor  and  the  field  magnets  of  the  other  motor  automatically 
slow  down  together  to  the  required  speed,  while  allowing  the 
other  armature  and  field  magnets  to  run  together  at  their 
full  or  required  speed. — Autofttotor. 


The  Qaillardet  flotor. 

This  single  cylinder  vertical  motor,  for  tricycles  and  voi- 
turettes,  develops  two  and  three-quarters  H.  P.  The  crank  shaft 
operates  a  disk  forming  the  fly  wheel,  upon  the  shaft  of  which 
is  a  pinion.  Above  the  cylinder  is  the  explosion  chamber 
containing    the    inlet    and    exhaust    valves,    the    latter   being 
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the  current  to  pass  only  when  the  hammer  falls  into  the  notch 
inlhe  ignition  cam  controlled  by  the  motor.  It  is  regulated 
by  the  screw  A,  on  which  lies  a  platinum  contact  point  set  m 
the  vibrator  B.  The  ignition  plug  (Fig.  4)  consists  of  an  in- 
sulated part  of  porcelain  tightly  fixed  in  a  metallic  casing. 

The  carbureter  (Fig.  5)  is  composed  of  a  brass  box  of  a 
capacity  of  three  litres  of  gasolene  at  700,  and  filled  through 
the  tube  A»  so  placed  as  to  indicate  the  maximum  level.  An  air 
inlet  B  is  so  devised  that  its  inner  orifice  can  be  adjusted  to  the 
level  of  the  liquid;  being  lowered  and  raised  as  required.  The 
pipe  C,  supported  by  a  float,  reaches  the  level  of  the  fluid. 
The  valve  D  regulates  both  the  vapor  and  the  air  in  one  of  its 
extreme  positions,  shutting  ofi  the  vapor  entirely  and  ad- 
mitting only  air,  in  the  opposite  extreme  shutting  off  the  air 
entirely  and  admitting  only  vapor. 

The  valve  E  regulates  the  supply  of  explosive  mixture.  To 
overcome  the  refrigerative  efforts  of  rapid  evaporation  a  coil 
tube  F,  placed  in  the  bottom  of  the  carbureter,  conducts  a 
portion  of  the  hot  gases  of  the  exhaust.  The  vent  G  empties 
the  carbureter  when  desired. 


Stresses  in  Driving  Wheels. 

By  H.  E.  Wimperis.  Wh.  Sc. 


The  very  great  importance  of  accurately  knowing  the 
stresses  that  occur  in  driving-wheels  is  evident  to  all,  and  is 
especially  brought  to  the  front  by  the  unhappy  accident  that 
occurred  to  a  Daimler  autocar  at  Harrow  towards  the  end  of 
February  of  this  year. 

Engineers  do  not  build  structures  so  as  to  be  just  able  to 
withstand  the  stresses  to  which  they  know  the  structures  will 
be  subjected,  but  always  allow  for  occasional  and  far  greater 
stresses  than  those  that  occur  in  ordinary  working.  They  do 
not  know  exactly  what  will  be  the  maximum  stress  to  which 
their  driving-wheels  will  be  subjected,  and  so  they  use  what  is 
called  a  "factor  of  safety" — often  referred  to  (owing  to  the 
reasons  given  above)  by  Professor  Perry  as  a  **factor  of  ig- 
norance." These  factors  usually  vary  between  two  and  ten,  and 
the  average  value  may  be  put  as  something  between  four  and 
six.  If  it  were  worth  the  designer's  while  he  might  laboriously 
enter  into  every  little  detail  of  possible  stress  and  provide 
against  each,  but  such  difficulties  as  flaws  in  material,  non- 
axial  roads,  blows,  etc.,  can  only  be  reasonably  provided  for 
by  use  of  a  factor  of  safety. 

Considering  the  case  of  the  design  of  driving-wheels,  we 
must  first  decide  on  either  wood  or  iron  as  a  material  for  con- 
struction, or  what  comes  to  pretty  much  the  same  thing,  be- 


tween compression  spokes  or  tension  spokes.  As  this  article 
is  written  in  view  of  the  Harrow  accident,  wooden  wheels  will 
be  mainly  considered. 

Fig.  I  is  a  line  diagram  indicating  the  relative  positions  of 
nave,  spoke,  felloe,  and  tire,  and  calling  the  radius  of  the  nave 
r,  the  length  of  spoke  between  nave  and  felloe  1,  the  depth  of 
felloe  and  tire  d,  and  the  sectional  area  of  the  spoke  at  any  part 
s,  then  AB  =  r,  BC=  1,  and  CD  =  d.  We  will  also  call  the 
force  acting  on  the  tire  and  tending  to  twist  the  hub  F,  and 
for  convenience  we  will  take  F  to  act  at  the  outer  circumfer- 
ence of  the  wheel ;  also  let  there  be  n  spokes  in  the  wheel.  The 
spoke,  BC,  is  rigidly  fixed  into  the  nave,  and  this  being  so,  we 
may  consider  each  spoke  to  be  a  beam  fixed  at  one  end  and 

loaded  with  a  force   — ,    at  the  other;  we  then  know  that  the 
n 

maximum  bending  moment  occurs  at  B,  and  is  equal  to  the 

F 


product  of  the  length,  BC,  into 


that  is — 


Bending  moment   = 
or  more  accurately  » 


F  X  / 


F  X  (/  +  //) 


Also  the  shearing  force  is  constant  and  is  everywhere  in  each 

F 

spoke  equal  to  F  divided  by  n,  and  the  shearing  stress—— 

It  has  been  assumed  here  that  every  spoke  takes  its  proper 
share  of  the  tangential  efTort,  and  this  is  one  of  the  cases  in 
which  the  "factor  of  safety"  makes  itself  useful;  for  if  some  of 
the  spokes  are  badly  fitted  an  extra  load  will  be  thrown  on  to 
the  rest.  In  order  to  get  some  idea  of  what  the  stresses  are  in 
actual  figures,  take  the  case  of  a  steam  omnibus,  in  which  the 
diameter  of  the  driving-wheels  =  four  feet,  we  also  have  1  = 
fourteen  inches,  r=  six  inches,  and  d  =  four  inches. 

To  get  a  suitable  value  for  F  we  have  the  total  loaded  weight 
of  the  vehicle  to  be  about  seven  tons,  and  if  we  wish  the  vehicle 
to  be  able  to  be  driven  up  an  incline  of  (say)  one  to  ten.  the 
tangential  force  that  must  be  exerted  by  the  two  driving-wheels 
will  be  about  2,000  lbs.;  allowing  for  road  resistance  as  well 
this  gives  1. 000  per  driving-wheel,  so  that  F  =  1,000 
lbs.  The  number  of  spokes  used  in  the  particular  type  chosen 
is  sixteen,  so  that  n  =  sixteen.  Then  the  maximum  bending 
moment  occurs  at  BE,  and  its  value  is: 

T>  ..      ^       ^  -+-  ^  14  -*-  4  18 

B.M.=FX    -^      =1.000  +  — j^    =  1,000  X   Y6*°-"^^* 

.-.  B.  M.  =  1,125  in. -lbs. 

The  shearing  force  is  everywhere  —  =  ^'-^^^* 

n  lb 

.-.  Shearing  force  =  62}4  lbs. 

Now,  the  breaking  strength  in  shear  of  oak  is  not  less  than 
one  ton  per  square  inch,  and  taking  it,  as  a  lower  limit,  as 
being  one  ton  per  square  inch,  we  have  the  minimum  allowable 

sectional  area  of  spoke  = 


square  inches=o.28;  inserting 


2,240 

a  factor  of  safety  of  five  we  obtain  minimum  permissable  area 
of  spoke  =  1.4  scjuare  inches.  Taking  BK  in  Fig.  r  as  being 
1.5  inches,  we  should  have  (for  rcctancular  section)  the  other 
dimension  of  the  spoke  parallel  to  the  axis  of  wheel  as  only 
0.94  inch,  in  order  to  safely  resist  shearing  action,  and  it  is 
almost  needless  to  add  that  this  dimension  will  certainly  ex- 
ceed one  inch,  and  thus  the  wheel  will  not  fail  by  shearing 
action  at  BE;  generally  the  spokes  taper  from  B  to  C,  so  that 
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there  is  greater  chance  of  failure  by  shear  occurring  at  C  than 
at  B,  and  care  must  be  taken  to  see  that  the  shearing  stress  is 
not  too  great  at  this  point. 

The  maximum  bending  moment  was  found  to  occur  at  BE, 
and  to  be  1,125  inch-pounds;  again  using  five  as  a  factor  of 
safety,  the  dimension  perpendicular  to  BE  (again  assuming 
rectangular  section)  can  be  found;  call  it  t,  and  taking  break- 
ing stress  for  compression  to  be  10,000  lbs.  per  square  inch,  wc 
have  (z  being  the  strength  modulus); 

lo^ooo  ^  1^125  „h^^  ,  =  i  /  X  (1.5)'  =5  t. 
5  S  0  » 

6  a,ooo 

.    ^  ^   2!??^   ^j^  jj^^^^ 

6,000 

This  means  that  the  thickness  t  of  the  spoke  parallel  to  the 
axis  of  the  wheel  must  not  be  less  than  one  and  one-half  inches, 
and  if  this  thickness  there  would  be  nn  risk  of  failure  either 
by  too  great  a  bending  moment  or  by  shear.  Lastly,  we  have 
tc  consider  the  compression  introduced  both  by  the  load  on  the 
wheel  and  that  produced  by  the  binding  action  of  the  tire. 

One  spoke  alone  in  each  wheel  could  support  its  wheers 
share  of  the  load  if  the  spoke  were  only  one  inch  square^  and 
little  need  be  said  on  this  point,  as  the  best  plans  for  providing 
against  direct  loads  were  known  long  before  the  advent  of 
moto-cars.  This  remark  also  apphes  to  the  binding  action  of 
the  tire;  in  connection  with  the  subject  of  actual  compression 
of  the  spokes,  we  must  also  remember  that  they  are  struts  sub- 
jected to  bending  as  well,  and  when  these  two  different  stresses 
act  together  their  results  are  nither  similar  to  the  mounting 
up  of  **compound  interest/* 

With  reference  to  the  tapering  of  the  spokes,  this  should  be 
slight,  and  for  uniform  strength  Unwin  gives  (p.  70  of  Part  I. 
of  ^'Strength  of  Materials'")  a  conical  tapering,  so  the  diameter 
near  the  felloe  is  about  two-thirds  of  the  diameter  near  the 
nave. 

The  great  necessity  for  a  large  factor  of  safety  is  brought  out 
by  this  quotation  from  Professor  Perry's  "  Applied  Mechan- 
ics": '*An  endlong  load  (on  a  bar  of  steel  one  inch  in 
diameter  and  forty-eight  inches  long),  only  sufficient  of  itself 
to  produce  a  stress  of  1,900  lbs.  per  square  nich,  and  a  bend- 
ing moment  which  by  itself  would  only  produce  a  stress  of 
816  lbs.  per  square  inch,  if  both  act  together  produce  a  stress 
of  23,190  lbs.  per  square  inch," 

This  shows  very  vividly  how  in  exceptional  cases  the  double 
effect  may  mount  up,  and  it  is  against  these  exceptional  cases 
that  we  must  be  on  our  guard. — The  Automator, 


The  Valye  of  Electric  Brakes  as   Re- 
cuperating Devices  for  Motor 
Vehicles. 


In  reply  to  Mr,  Henry,  T.  B.  Booth  says  in  a  recent  issue 
of  the  Electric  at  World  and  Elect  ricai  iLngmeer : 

In  regard  to  the  exception  taken  by  Mr.  Henry  in  the  issue 
of  April  9  to  the  figures  submitted  by  me  under  the  above 
caption,  it  seems  wholly  a  misconception  of  the  diflfcrent  con- 
ditions pertaining  in  the  case  of  motor  vehicles  and  street 
cars. 

A  draw  bar  pull  of  18  pounds  per  ton  is,  I  believe,  not  far 
from  the  generally  accepted  figure  used  in  street  car  practice 
under  good  roadbed  conditions,  and  this  wcmld  permit,  so  far 
as  the  physical  possibility  is  concerned,  of  doing  what  Mr. 
Henry  mentions  respecting  the  15-ton  car  on  a  six  per  cent 
grade.    But  this  is  a  case  of  iron  wheels  on  steel  rails. 


Quite  different  is  the  road  vehicle  with  its  rubber  tires  on 
all  kinds  of  pavement  good,  bad,  and  frequently  none  at  all, 
and  it  is  only  natural  that  a  much  greater  level  drawbar  pull 
should  be  required;  50  pounds  per  ton,  the  figure  assumed 
for  a  2,000-lb.  pneumatic  tired  carriage,  is  sanctioned  by  actual 
measurement,  being,  if  anything,  a  low  average  figure,  for 
it  was  obtained  upon  a  hard  macadam  pavement  Rankine's 
formula  for  steel  rails  and  iron  wheels  has  no  place  here, 
and  it  can  readily  be  seen  iTow  the  ratio  of  the  power  required 
on  a  ten  per  cent  grade  to  the  power  on  a  level  may  be  one- 
third  of  what  it  is  with  the  street  cars,  and  how  recuperating 
brakes  upon  the  two  vehicles  would  differ  in  the  percentage  of 
power  which  could  be  returned. 

It  is  to  be  noted  that  in  the  case  of  the  motor  carriage,  not 
only  is  this  device  at  a  disadvantage  as  compared  with  the 
street  car,  through  the  large  portion  of  the  gravity  component 
which  is  balanced  by  the  frictional  resistance  of  the  tires  in 
descending  grades,  but  the  power  must  be  stored  m  batteries 
nndcr  conditions  which  give  but  little  more  than  sixty-five 
per  cent  efficiency. 


COMMUNICATIONS. 


Relative  Size  of  Compression  Space 
and  that  of  Qas« 

Water  TOWN,  CoN^f.,  May  B,  1899. 
Editor  Horseless  Age; 

I  have  recently  constructed  a  small  gasolene  engine  of  about 
1,14  H,R,  weighing  150  pounds.  Tn  the  descriptions  of  vari- 
ous engines  contained  in  your  \^luatjle  paper,  and  in  such 
books  on  the  subject  as  I  have  seen.  I  have  been  unable  to  find 
auy thing  definite  in  regard  to  the  proportion  the  compression 
space  tiears  to  the  space  occupied  by  the  gas  when  the  piston 
is  at  the  end  of  the  suction  stroke;  that  is,  what  proportion  in 
the  number  of  cubic  inches  doe.s  the  gas,  when  compressed, 
bear  to  the  number  of  cubic  inches  before  it  is  compiessed  ? 
I  first  cons.tructed  my  engine  to  compress  the  gas  into  one- 
fifth  \v^  previous  volume.  It  gave  great  power  at  Soo  revolu- 
tions but  at  300  it  took  too  much  power  to  compress  with  my 
rs  in.,  60  ".b,  fly  wheel,  so  I  was  compelled  to  rt^duce  to  about 
one-tbird.  1  would  think  it  a  great  favor  if  you  could  give  me 
any  information  in  regard  to  the  practice  now  in  general  use 
in  small  motors  of  light  weight.     Respectfully  yours, 

James  B*  Woolshn, 


A  Pleased  Customer, 


New  York,  May  26,  1899. 
lldttar  Horseless  Age: 

T  am  a  subscriber  to  ytmr  paper.  The  Horseless  Age.  in 
which  I  take  a  great  deal  of  pleasure.  I  own  a  gasolene  mo- 
tor carriage,  which  I  came  into  possession  of  last  January 
and  have  made  quite  a  number  of  long  trips  in  it 

On  Saturday  last,  May  20,  I  took  a  trip  from  New  York 
to  Philadelphia  and  return,  making  the  run  to  Philadelphia 
in  about  eight  hours.  The  trip  was  quite  successful*  with  the 
exception  of  a  slight  delay  on  the  return,  which  was  caused 
by  the  water  tank  springing  a  leak,  due  not  to  fault  in  the 
construction  of  the  carriage,  but  to  a  bolt  dropping  on  the 
chain,  which  passes  the  waFcr  tank  and  punctured  it.  The 
trouble  was  easily  remedied,  however,  and  the  trip  resumed. 
New  York  being  reached  Sunday  afternoon. 

li  you  so  desire,  I  will  be  pleased  to  give  you  fuller  detail.^ 
of  the  trip.    I  am  yours  very  truly, 

F*  A,  La  Roche, 
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The  Cycles  of  Qas  and  Oil  Engines. 

By  Mk.  Jamss  D.  Roots. 

No.  XI. 
All  the  types  and  cycles  hitherto  considered  were  explosive 
engines,  •'.  e.,  ignition  of  the  whole  working  charge  in  the 
combustion  chamber  or  clearance  space  of  the  engine  is  effect- 
ed at  once,  and  in  such  a  fraction  of  a  second  as  to  be  rela- 
tively almost  instantaneous,  although  extreme  dilution  of  the 
fuel  by  either  products  or  air  will  render  ignitior  slower.  In 
this  class,  however,  the  working  charge  is  ignited  as  it  be- 
gins to  enter  the  combustion  chamber  or  clearance  space,  and 
the  combustion  flame  goes  on  during  the  whole  time  of  de- 
livery of  and  from  the  port  of  admission  of  the  mixture. 

r,g  38 

^footi    Confovinf  Cjch 


I  ahom  Am*  J 

The  Brayton  petroleum  engine,  one  of  the  earliest  and  best 
known  engines  of  this  class  and  type,  is  selected  as  the  first 
representative  of  the  class.  The  patent  was  taken  out  in  this 
country  February  lo,  1872,  No.  432,  Gas  Engines,  by  Brayton 
of  Boston,  Massachusetts,  U.  S. 

Fig.  39  is  a  vertical  section  of  the  Brayton  engine  from 
the  patent.  A  is  the  working  cylinder  provided  with  a  water- 
jacket — not  shown — B  is  the  working  piston  connected  by  the 


ffra/ton 

Potrohym 
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rod  C  to  the  pump  piston  D;  E  is  the  jmmp  cylinder;  F  is  the 
pump  admission  valve,  and  G  the  delivery  valve.  H  is  the  inlet 
pipe  for  air,  and  I  the  supply  pipe  for  gas  or  petroleum  va- 
p^r  from  a  carbureter,  both  of  which  are  fitted  to  the  mixing 


chamber  J ;  K  is  the  receiver  or  pressure  chamber,  into  which 
the  fuel  and  air  are  pumped  and  retained  under  pressure;  L 
is  the  screw  valve  which  controls  the  admission  of  the  mix- 
ture to  the  cylinder;  M  is  the  burner  placed  at  the  bottom  of 
the  working  cylinder;  it  consists  of  a  number  of  layers  of  wire 
gauze;  N  is  a  second  valve  controlling  the  admission  of  the 
mixture,  operated  by  the  cam  O,  and  returned  by  a  spring. 
The  cam  O,  by  means  of  the  lever  Oi,  opens  the  valve  N  dur- 
ing the  working  stroke  of  the  engine.  P  is  the  combustion 
chamber;  Q  is  a  mass  of  non-conductive  material*  (the  speci- 
fication says  soapstone)  to  protect  the  piston  from  the  high 
temperature  of  the  combustion  chamber;  R  is  a  "V-shaped 
channel"  cut  into  the  valve  seating  of  the  valve  N  to  form  a 
by-pass  for  the  mixture,  to  maintain  an  ignition  flame  at  the 
burner  M  during  the  non-working  or  exhausting  strokes;  S 
is  the  crank  shaft;  the  crank  and  connecting  rod  are  not 
shown.  The  exhaust  valve  does  not  show,  on  this  section,  but 
it  is  opened  by  a  cam  on  the  crank  shaft  in  the  usual  manner. 
Either  gas  or  the  vapor  of  petroleum  spirit  may  be  used 
as  fuel,  and  the  inlet  pipes  are  fitted  with  screw  valves  to  ad- 
just the  respective  quantities  of  fuel  and  air  that  may  be  re- 
quired. If  petroleum  be  used  the  petroleum  spirit  naphtha  is 
dropped  upon  a  sponge  through  which  air  is  drawn  by  the 
pump  to  vaporize  it.  Of  ordinary  gas  it  is  stated  that  one 
part  to  twelve  of  air  forms  the  best  proportion  for  complete 
combustion. 


W  eircAr  t/nmi    Pimp  Cjch    Otftr  dnh 

The  gauze  M  serves  the  double  purpose  of  a  burner  and  to 
prevent  the  flame  passing  back  to  the  receiver  K.  To  start 
the  engine,  the  fly-wheel  is  turned  by  hand  and  the  pump 
piston  D  draws  in  its  mixture  of  gas  or  petroleum  vapor  and 
air  through  the  chamber  J  and  the  valve  F  into  the  cylinder 
E.  The  return  or  upward  stroke  compresses  it  through  the 
delivery  valve  G  into  the  receiver  K,  to  a  pressure — a  gauge 
is  fitted  to  the  receiver— of  at  least  60  lbs.  to  the  square  inch. 
The  screw  valve  L  is  opened  by  hand,  the  mixture  flows 
through  the  by-pass  channel  R  to  the  gauze  diaphragm  burn- 
er M,  and  a  light  is  applied  to  it  through  the  exhaust  port. 
The  working  piston  is  placed  in  its  lowest  position,  the  valve 
N  is  opened  by  the  cam  O  and  lever  Oi,  and  the  mixture  for 
the  working  stroke  flows  through  to  the  gauze  burner,  where 
it  is  ignited  by  the  flame,  and  expanding  in  burning  drives 
the  piston  upward.  The  mixture  continues  to  flow  through 
and  burn  at  the  burner  through  the  greater  part  of  the  stroke. 
On  the  return,  or  downstroke  commencing,  the  valve  N  is 
already  closed,  the  exhaust  valve  is  opened,  and  the  products 
of  combustion  arc  expelled  by  the  piston  from  the  cylinder. 
At  the  next  upward  stroke  the  cycle  recommences.  Although 
Brayton  does  not  specify  a  cut  off  period  in  the  original 

*  Such  a  provision  appears  in  numtrous  specifications,  but  is  prob. 
ably  of  very  little  use. 
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patent,  in  most  other  specifications  of  engines  upon  this 
cycle  it  was  usual  to  cut  off  the  charge  at  about  half  the 
stroke,  and  Brayton  subseciutntly  did  so  in  the  engine  cycle, 
but  I  do  not  think  it  is  possible  to  make  an  engitie  of  this 
class  that  will  excel  in  general  convenience  and  rcliabihty 
some  of  the  types  of  engines  of  Class  2 — a  good  compound. 
Cor  instance — or  even  in  economy  if  the  only  actual  and  com- 
mercial test  be  applied,  that  of  continuous  daily  and  all 
work. 

It  is  upon  this  system  that  the  Diesel  engine,  whicli  has 
recently  been  described  and  illustrated  in  these  pages,  is 
constructctl.  The  Diesel  engine,  patented  A.D.  1892  in  this 
country;  has  been  described  by  the  inventor  as  "novel  in 
principle/*    On  reference  to  the  table.  Class  3.  Type  10,  it  will 


Fig  41, 
Motor  Dimyrmm. 
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be  found  that  tfiere  arc  a  considenible  number  working  upon 
the  same  principle,  namely,  continuous  combustion,  and  the 
inventor  possibly  made  this  claim  in  ignorance  of  the  litera- 
ture of  the  subject.  Regarding  it  from  the  academic  and  not 
from  the  patentable  point  of  view,  for  the  latter  does  not  lie 
within  my  province  here,  there  is  certainly  nothing  new  in 
the  engine  beyond  the  very  high  compression  employed,  and 
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this  is  decidedly  original.  As  far  as  I  am  aware,  no  English 
engineer  had  contemplated  the  use  of  so  high  a  compression. 
But  such  a  high  compression  will  necessarily  have  certain 
disadvantages  to  possibly  compensate  for  the  advantages. 
Durability  must  be  taken  into  consideration  as  well  as  econo- 
my. Nor  for  the  relative  sizes  of  cyhndrus  or  cubic  capacity 
of  piston  sweep  of  tvk'o  engines,  the  Diesel  and  an  ordinarily 
constructed  Otto,  with  an  ordinary  compression  of,  say,  sev- 
enty-five pounds,  would  a  Diesel  engine  be  any  more  power- 
ful. It  is  only  the  exceedingly  high  compression  that  would 
render  an  engine  of  class  three  a  competitor  with  class  two. 

The  engine  described  in  the  patent  specification  of  Williams 
and  Baron,  No.  2,  of  1879,  has  been  selected  as  the  second  rep- 
resentative of  this  class.  Fig.  42  is  a  section  through  the 
cylinder  and  fuel  pump  of  this  engine.  A  is  the  reservoir 
or  chamber  into  which  air  is  compressed  and  stored  under 
pressure,  D  is  the  water  jacketed  cylinder,  B  is  the  piston 
having  the  trunk  extension  E  of  less  diameter,  within  which  is 
attached  the  connecting  rod.  Surrounding  the  trunk  E  is 
the  annular  space  F,  into  which,  by  the  movement  of  the  pis- 
ton B  in  the  cylinder,  air  is  drawn  by  the  upstroke  and  de- 
livered by  the  downstroke  to  the  pressure  chamber  or  reser- 
voir A.  G  G  are  the  valves  by  which  the  air  is  drawn  into 
the  space  F,  and  H  H  are  the  air  delivery  valves  to  the 
chamber  A.  I  is  the  pipe  which  conveys  the  air  under  pres- 
sure to  the  other  end  of  the  cylinder  through  the  valve  Jl, 
and  the  perforations  S  S  in  the  grating  J.  K  is  a  slide  valve 
controlling  the  port  U  exhibited  in  this  country,  which  en- 
gine was  also  otherwise  modified. 

The  pistons  of  the  pump  and  working  cylinder  were  placed 
above  and  attached  to  opposite  ends  of  a  rocking  beam,  but 
this  mechanical  re-arrangement  did  not  affect  the  cycle. 

Fig.  40  is  a  diagram  showing  the  Brayton  cycle  of  opera- 
tions. Fig.  41  is  the  working  cylinder  and  pump  indicator 
diagrams  taken  from  a  Brayton  engine  made  in  this  country 
by  Messrs.  Simon,  of  Nottingham.  This  firm  ultimately  made 
this  Brayton  engine  to  run  with  gas  instead  of  petroleum 
spirit,  and  attached  a  small  boiler  to  the  cover  of  the  work- 
ing cylinder.  The  exhaust  products  passed  through  a  coil 
in  the  boiler  and  raised  steam,  which  was  used  in  the  working 
cylinder,  hiiy  benefit  obtained  by  the  steam  pressure  would 
be  more  than  counterbalanced  by  the  cooling  of  the  ffame 
by  the  steam,  and  the  consequent  incomplete  combustion. 

In  many  specifications  describing  this  class  and  type  a 
regenerator  is  proposed  to  be  used.  In  Siemens'  patents  for 
continuous  combustion  engines  a  regenerator  is  usually  de- 
scribed. With  regard  to  the  valve  of  the  regenerator,  theo- 
retically there  ought  to  be  a  considerable  benefit  from  its  use, 
and  one  would  certainly  expect  a  well  arranged  regenerator 
that  without  throttling  saved  heat*  would  effect  some  economy 
of  fuel;  but  it  is  significant  that  the  only  one  of  these  engines 
— the  Brayton — which  had  any  commercial  success  was  con- 
structed without  one,  and  it  is  doubtful  whether  any  benefit 
will  be  found  in  practice  from  the  tise  of  one. 

Great  things  have  been  expected  of  continuous  combustion 
engines,  ownng  to  their  theoretical  perfection  of  leadij^g  intj 
the  combustion  space,  it  also  controls  the  ignition.  R  is  a 
gas  pump,  Q  its  piston,  which  delivers  gas  through  its  valve 
Ri  to  the  perforations  S  S  under  a  pressure  greater  than  that 
of  the  air.  Z  Z  are  the  exhaust  ports;  uncovered  by  tlic  pis- 
ton near  the  end  of  the  stroke,  and  also  controlled  by  a 
slide — not  shown— which  latter  would  appear  to  be  a  wholly 
unnecessary  complication. 

The  upward  movement  of  the  piston  B  in  the  cylinder  D 
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draws  air  into  the  annular  space  F  through  the  valvet  G  Gi 

the  downstroke  of  the  piston  delivers  this  air  through  the 
valves  H  H  to  the  annular  chamber  A*  where  it  is  stored  un- 
der  pressure.  The  air  from  the  chamber  A  passes  by  the 
pipe  I  through  the  valve  Ji,  and  the  perforations  S  S  in  the 
grating  J,  controlled  by  the  slide  valve  K»  to  the  upper  or 
combustion  side  of  the  cylinder:  This  delivery  of  air  takes 
place  towards  the  latter  part  of  the  upward  stroke  of  the  pis- 
ton, by  which  it  is  further  compressed.  The  higher  pressure 
in  D  then  closes  the  valve  Ji,  and  at  or  near  the  dead  point 
of  the  piston  B  and  highest  compression  the  gas  is  delivered 
by  the  piston  Q  in  the  pump  R,  through  the  valve  Ri,  and 
through  the  perforations  S  S  in  the  grating  J.  On  issuing 
from  the  perforations  the  gas  is  ignited  by  a  flame  in  the 
slide  valve  K.  The  piston  commences  its  down  or  outstroke, 
meanwhile  the  gas  is  continuously  delivered  through  the  per- 
forations S  S.  At  three-fourths  of  the  stroke  the  gas  is  cut 
oflF,  and  the  combustion  products  expand  until  the  piston  near 
the  end  of  its  working  stroke  uncovers  the  exhaust  ports 
Z  Z.  More  of  the  products  arc  swept  through  the  ports  Z  Z 
until  they  are  again  covered,  by  means  of  a  flushing  or  scav- 
enging quantity  of  air,  which  is  permitted  to  pass  through 
the  valve  K  from  the  pressure  chamber  A.  The  piston  then 
continues  its  upstroke,  and  the  cycle  re -commences. 

"The  engine  may  produce  its  own  supply  of  compressed 
air,  or  the  compressed  air  may  be  supplied  by  an  independent 
pump."  To  start  the  engine,  "the  air  may  be  supplied  from  a 
receiver,  where  the  air  is  stored  under  pressure." 

The  points  of  resemblance  in  the  Diesel  engine  to  this  en- 
gine arc  manifest 

Neither  the  engines  nor  specifications  describing  engines 
having  continuous  combustion,  arc  sufficiently  numerous  at 
present  for  the  same  division  as  has  been  made  in  class  two, 
but  almost  all  the  engines  of  the  different  types  and  divisions 
of  class  two  might  also  have  apphed  to  them  the  continuous 
combustion  of  class  three  instead  of  explosion,  and  the  ma- 
jority might  have  this  change  of  system  effected  with  but  very 
little  change  in  mechanical  construction.  Generally  an  addi- 
tional pump  would  be  required  for  the  delivery  of  the  fuel 
under  pressure.  For  instance,  Williams  and  Baron's  engine, 
except  for  the  substitution  of  continuous  combustion  for  ex- 
plosion, is  simitar  in  cycle  to  type  four,  class  two,  while  in  the 
same  way  Bray  ton's  engine,  as  at  first  made,  Rnd  also  as  sub- 
sequently made,  is  similar  in  cycle,  with  the  same  exception, 
to  type  three,  class  two. 

I  have  been  sometimes  somewhat  doubtful  if  it  would  not 
have  been  better  to  have  numbered  the  first  type  of  class  two 
in  the  table  (g.  v.)  as  type  one  of  that  class,  thus  making  type 
nine  type  seven»  and  to  have  omitted  number  ten,  leaving 
class  three  for  future  division  in  the  same  way  and  into  the 
same  types  as  class  two  is  divided^  when  the  engines  become 
more  numerous,  as  no  doubt  they  will  do. 

But— thought,    idea,    and   eveu   expression    relating  to   the 

cycles  of  the  internal  combustion  engine,  especially  in  relation 

to  one  another,  were  chaotic,  and  tlie  need  for  classification 

was  crying. 

-^ ■  I  ^  >  I 

Lowers  the  Kilometre  Record. 


M,  Jenatzy,  whose  odd  shaped  electric  racing  machine  was 
illustrated  in  our  issue  of  May  3,  has  succeeded  in  lowering 
the  kilometre  record  of  Count  Chasseloup  Laubat,  his  rival 
in  the  struggle  for  neck-breaking  honors.  He  has  succeeded 
in  making  the  kilometre  in  forty-seven  and  four-fifth  seconds 
with  a  standing  start  and  in  thirty-four  seconds  with  a  flying 
start.  The  last-named  feat  indicates  a  rate  of  speed  of  about 
sixty-threc  miles  an  hour.  The  racing  machine  was  towed 
to  its  destination  and  back  again. 


Foster's    Patent  Reversible    Propeller* 

The  accompanying  drawing  gives  a  very  clear  idea  of  a 
reversible  propeller  shaft*  invented  and  patented  by  Chas.  W. 
Foster,  a  well-known  marine  engineer  of  New  Haven*  Conn., 
and  now  in  successful  use  on  more  than  150  launches  and 
business  boats.    In  this  drawing 


A  represents  the  Tobin  Bronze  Shaft. 

B  represents  the  Brass  Thrust  Tube. 

C  represents  the  Stern  Tube,  which  passes  through  dead 
wood. 

D  represents  the  Stern  Bearing. 

E  represents  the  Screw  Clamp  Collar  on  Stem  Tube, 

F  represents  the  Cast  Iron  Thrust  Chair. 

G  represents  the  Reversing  Lever. 

H  represents  the  Packing  Box  on  Thrust  Tube. 

I  represents  the  Packing  Box  on  Stern  Tube. 

J  J  represents  the  two  sets  of  Steel  Thrust  Balls. 

KK  represents  the  two  Clamp  Thrust  Collars. 

When  ordering  this  propeller  only  four  measurements  neeJ 
be  given: 

I  St.  The  size  of  propeller  wanted. 

2nd.  Length  of  shaft  as  designated  by  dotted  lines  from 
A  to  D. 

5rd.  Location  of  thrust  chair  as  shown  by  dotted  lines  from 
Fto  D. 

4th.  Length  of  stern  tube,  as  shown  by  dotted  lines  itom 
E  to  D,  which  represent  the  distance  through  the  dead  W90d 
and  the  stern  post 
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No.  62S.j6i>— Valve— AJbcrt  IL  Shattuck,  New  York,  N.  W 
Ai>i>licaUon  filed  June  9,  1898. 

This  invention  consists  in  a  puppet-valve  having  a  stem 
which  passes  through  a  cyUndrtcaJ  threaded  portion  of  the 
v^ah'^e-case  and  is  also  encircled  by  a  spring,  by  means  of 


^ 


which  the  valve  is  held  to  its  seat  Surrounding  this  cylin- 
drtcai  threaded  portion  of  the  case  is  a  threaded  sleeve  or 
nut,  which  on  being  rotated  is  raised  or  lowered,  as  the  case 
•may  be,  to  vary  the  distance  between  tts  upper  edge  and  a 
washer  or  projection  on  the  valve-stem.  In  this  way  the  throw 
ar  lift  of  the  valve  is  regulated  with  accuracy. 

6^5.953 — Electric  Device  for  Propelling  and  ControMtog 
Vehicles— Rudolph  M.  Hunter,  Philadelphia.  Pa.  Filed 
March  29,  1899.     Serial  No.  7 r 0.875.     (No  inodeL) 

Claim — In  an  electrically -propelled  vehicle  the  combination 
i»f  the  body  poriitjn  having  a  pair  of  rear  whecb,  with  an 
clectrottiotivc  mechanism  consisting  of  a  battery-box  spring- 
?t«pported  on  a  pair  of  driving-wheels  and  pivoted  to  the 
front  of  the  vehicle-body  portion,  a  battery  in  and  movabk 


with  the  box,  a  separate  electric  motor  for  rotating  each  01 
the  driving-wheels,  etectric-circuits  for  supplying  current 
k<m\  tlie  battery  to  the  motors,  a  controller  for  simultane- 
ously controlling  the  speed  of  both  motors  adapted  to  be 
operated  from  the  vehicle-body,  one  or  more  .steering- wheels 
nl^o  sujTpnrtmg  the  battery-box  and  indepifndcnt  <if  the 
vehicle  body,  and  means  also  extending  to  the  vehicle-body 
for^fldjui^tTng  the  steering-wheels  and  rendering  either  motor 
non-propclling  whereby  the  battery-box  motors  and  driving- 
wheels  may  be  caused  to  travel  in  a  curve. 
"^  626.120— Explosive-Engine— Alexander  Winton,  Cleve- 
land, O.  Filed  June  4,  1896.  Serial  No.  594.316.  (No 
model.) 


Claim, — In  an  explosive-engine,  the  combination  of  the 
cylinder  having  an  explosive-inlet  port,  the  valve  controll- 
ing the  same,  a  mixer  in  communication  with  the  port,  a 


t:onlrol1er  for  the  valve,  a  fluid-feeder  in  communication  with 
the  mixer,  a  controller  for  the  fluid-feeder,  and  a  level  con- 
nection between  the  fiuid-controller  and  the  valve-controller 
whereby  when  the  valve-control ier  is  moved  the  fluid-con- 
troller is  likewise  moved  and  operated. 

626,121 — Speed-Regulator  for  Explosive-Engines— Alex- 
ander Winton,  Qcveland,  O,  Filed  July  27,  1898.  Serial  No. 
687,021.     (No  model. ) 

Claim. — An  explosive-engine  comprising  an  explosive-inlet 
port,  a  cylinder  or  chamber  projecting  from  the  engine-cyl- 


inder, a  valve  for  the  said  inlet,  the  valve-stem  passing 
through  the  said  cylinder  and  carrying  an  oil-controlling 
v^alvc,  an  oil-exit  controlled  by  the  said  valve,  a  piston  car- 
rii'd  by  the  stem  within  the  cylinder,  and  a  cover  for  said  cyl- 
inder, the  cylinder  t^eyond  the  piston  baring  an  escape  where- 
by the  valves  are  prevented  frum  sttddxnly  seating  themselves. 

626,122—- Speed-Regulator  for  Explosive-Engines — Alex- 
ander Winton,  Cleveland,  O.  Filed  July  27,  1898.  Serial  No. 
687.022.     (No  model,) 

Claim. — In  an  explosive-engine  the  combination  of  an  ex- 
plosive-inlet port,  an  explosive-inlet  valve  therefor,  a  pres- 


^ 
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sure-actuated  member  connected  with  said  valve,  a  prcssurc- 
producins:  device  in  communication  with  the  said  presswrc- 
acluatcd  member,  an  elongated  vaJve-seat  having  its  enlarged 


I'f 


"1 


TET 


end  in  communication  with  the  pressure  communication  and 
an  escape  at  its  small  end,  and  a  valve  longitudinally  mov- 
able within  the  elongated  seat  in  a  direction  toward  the  en 
larged  end  of  the  seat 

625772— Automotor-Carriage — Hcnrjr  F.  Joel,  London, 
England.  Filed  Feb.  4,  1899.  Serial  No.  704*5<5o.  (No 
model). 

Claim. — In  combination  in  an  automotor-carriage,  a 
motor-suspending  frame,  motors  carried  thereon,  an  elliptical 
carriage-spring    placed   vertically,    forming   attachment    be- 


Cl 


i 
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tsvet^n  rear  ends  of  frame  and  the  centre  of  the  rear  driving- 
axlf,  an  clliptica!  carriage-spring  placed  horizontally  forming 
ihe  attachment  between  the  front  ends  of  frame  and  the  cen- 
tre of  front  axle,  and  means  for  driving  between  motor-shaft 
and  driving-axle  adapted  to  permit  the  elastic  vertical  play  nf 
the  former  to  the  latter  without  disengagement  to  facilitate 
the  starting  of  the  motor, 

626.2o6~Explosive'Motor — Wilhelm  Jasper.  New  York- 
N.  Y.,  assignor  of  one-half  to  Max  Mindheim,  same  place. 
Filed  April  19,  i3^.     Serial  No.  678,165.     (No  model.) 

625.839 — Explosive- Engine.  Lewis  B.  Doman,  Elbridge, 
N.  Y.    Filed  Feb.  4,  i8fj8.    Serial  No,  669,109.     (No  model), 


HUBS  FOR  MOTOR  CARRIAGES 

C&it  be  produced  ctemply  oa  oar 

No.  6  HUB    MACHINE. 

The  LtLTgest  Hub   Machine  Built. 

Complete  Outfits  Furnished, 

Catalogue  and  Prices  an  Application, 

BARDONS  &  OLIVER,  Clevelatid,  Ohio,  U,  &  A. 


Adv«rtlA 


SPECIAL   NOTICES. 

o 

iMits  lB«ert*d  un<l»r  thlt  facadlBf  mt  f2.CN>  ■■  tmeh  far  mmtdk 


BUSINESS  OPPORTUNITY. 

Want  a  party  with  $20,000  to  $25,000,  in  an 
old  established  tuanufacturixig  business  that  needs 
more  capital  to  take  up  the  acknowledg'ed  coming 
industry.  Plant  thoroughly  equipped*  A  gfood 
profit  can  be  made.  Address  **J.  A.  C,"  care  of 
Horseless  Age. 


FOR  SALE. 

Gasoline  engines  and  complete  sets  unfinished 
engine  castings  for  sale.  BROOKLYN  RAILWAY 
SUPPLY  CO,,  Mianus,  Conn. 


FOR   SALE. 

A  De  Dion  Motor  Tricycle.     Cost  $400.00  in  '97. 

Pneumatic  tires  and  electric  ignition.  Will  sell  for 
$250.00  f.  o.  b.  Chicago.  Address  C.  T,  JEFFERY, 
224  N.  Franklin  Street,  Chicago. 


<VWirf^   ^pOK99   Multl-Cycl*a    and    BIcycl.i, 

iwatred  from  special  hterl   prepared  for  and  adapted  to  th.ia 
pufpoti.«.    We  make  any  sfze  and  length  required  from  wire  oaeHjoi 
to  one-sixteenth  mch  diameicr. 

Write  tss  for  prices  oa   what  yoa   wtutU 

THE  WIRE  GOODS  COMPANY,  WorcesUr.  Hi 


Graphite  Lubricants, 

ALL  KINDS,  AaORDINQ  TO  WANTS* 

special  preparaticms  for  Gears  of  Electric  Moiorii  and  for  Cylindera  of 
Motor  Enifines.    Send  for  Clrcttlara  aJtd  Prlcea. 

Joseph  Dixoii  Crucible  Co.,   -  Jersey  Ctty»  N.  J. 


OLITF  TYBERfS,   Member  Am.  Soc,  M.  £., 

95  aiid  B?  Uberty  Street,  New  York  City. 
Deaigmer  of  GemermI  mud  Speciai  Mmmhinery, 

nrmwingm  Mmde,     €)orreBpoadenee  Solicited. 


SPARK 


COILS 

For  Igniting  Qas 
Engines,  Etc. 


Induction  CoiU  glvliig  PAT  Spftric, 

C.  F,  5PLITDDRF, 
U  Vmadewmimr  Sim€t,    NEW  YORK. 
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SUBSCRIPTION 
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THE  AMERICAN  MOTOR  CO. 


I4frtitest.  Stronfreat,  Slmpleet  Motor  Made. 

Runs  with  Gasoline,  Kerosene  or  Gas. 

FROM    I   TO  30  H.  P. 

IGNITION   OUTFITS 

ConsWing  of  AMEBIC  AX  COIL,  IGNITION  BLUG  and 
BBBCIAL  t'RIMART  or  STORAGE  BATTERIE9 f  only 
absolutely  reliable  tnethod  of  sparking  atnall  tnotora.    .       « 

ALSO  MANUFACTURERS  OF 

SPECIAL  WIRE  WHEELS,    REAR   AXLES,   DIFFERENTIALS,   CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES. 

AMERICAN  MOTOR  CO.,    -    32  Broadway,  NEW  YORK. 


No,  2.    3yi   P.  H.  P. 


THE   AUTOMOBILE  CO.  OF  AMERICA 


Mttnufucturers  of 


MOTOR    VEHICLES. 


HYDRO-CARBON  SYSTEM. 


FOUR  OR  FIVE  DIFFERENT  TYPES  for  pleasure  and  business  on  exhibition. 


STANHOPB  PHABTON.    4  H.  P.  MOTOR.       HUDSON    BUILDING',  IM  E  W  YORKl. 


DROPFORGINQS 

tQ  special  order,  for  AutomoblTeEi,  Elect  rk:, 
Oil  or  Gas  Motors,  Kngines,  etc,  etc.  We  drop- 
fofge  TobiQ  Bronze,  Cnpper,  Iron-  Steel 
ani  Aluminum.  Our  reputation  for  qualitv 
needs  no  support— we  are  improviKK'  sdll 
.Send  mtidels  for  BStimatt?.  At  leaii^  con>uk 
with  lae*- 

J,  H.  WlLUrAMS  &  CO., 
0-jj  Biohnrda  &t.f       Brook iyUf  N.  F. 


Six  Passenger  Hydrocarbon  Motor  Carriage. 


SIX   I'ASSENGER   MACHINE. 

A  beautiful  ride  tu  your  summer  home  in  the  mountains. 
You  can  live  in  the  country  twenty  miles  away  and  transact 
vour  regular  business  in  the  city  if  you  own  a  Haynes  Apperson 
Gasoline  Motor  Carriage. 

Write  for  full  description  of  our  large  variety  of  carriajjes. 

THE   HAYNES-APPERSOK   CO., 

KOKOMO,  INI). 
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On  accoant  of  tlie  eacceaalire  dlscoaiiia  cliarsed 
toy  Kamr  York  toanlcs  on  small  cliecks  ander  tiieir 
nemr  mley  sntoscrltoers  are  reanesteil  to  remit  tojr 
Post  CMBce  or  Express  money  order  or  if.  T.  draft. 


Automobile  Club  of  America. 


After  a  delay  of  three  years  and  a  half  an  effective  society 
for  the  promotion  of  the  motor  vehicle  has  been  organized  in 
this  country.  The  American  Motor  League,  which  was  started 
by  some  of  the  pioneers  at  Chicago  in  the  fall  of  1895,  lan- 
guished from  the  first,  and  ha»  long  since  ceased  to  exhibit 
signs  of  life.  The  time  for  such  an  organization  was  not  ripe 
then,  and  most  of  the  officers  were  so  fully  occupied  with  their 
private  inventions  and  promotion  enterprises  as  to  have  no 
spare  time  to  devote  to  the  purposes  of  the  organization. 

All  this  is  changed,  however.  The  Automobile  Club  of 
America,  which  had  its  birth  at  the  Waldorf-Astoria  Hotel 
last  Wednesday  evening,  comes  on  the  scene  at  a  time  when 
general  interest  is  awakening  in  the  new  vehicle,  and  there  is 
no  longer  doubt  of  its  brilliant  future.  The  gentlemen  who 
have  fathered  the  undertaking  are  well  qualified  to  shape  its 
policy,  which  in  its  early  stages  particularly  must  be  well  de- 


fined and  jealously  guarded.  The  principal  snare  set  lor  such 
societies  is  the  insidious  commercial  motive  which  may  be  in- 
jected unexpectedly  by  some  trusted  officer  who  has  the  con- 
fidence of  the  organization.  In  many  cases  this  commercial 
bias  is  a  pure  error  of  judgment,  but  it  is  none  the  less  preju- 
dicial to  the  society  and  should  be  avoided  by  holding  it  ever 
tn  view  as  a  present  danger. 

The  title  of  the  club  seems  a  trifle  ambitious  at  this  juncture. 
No  doubt  an  organization  of  this  scope  will  in  time  be  needed, 
and  its  nature  and  purposes  will  be  defined  by  the  metropoli- 
tan body  which  now  takes  the  initiative  in  motor  propaganda 
here,  but  ordinary  prudence  suggests  that  the  Automobile 
Club  of  America  be  deferred  until  an  Automobile  Qub  of  New 
York  is  in  successful  operation. 

The  new  organization  has  our  sincerest  felicitations  over  its 
auspicious  beginning,  and  our  earnest  hopes  for  a  career  of 
growing  prosperity,  to  which  every  indication  points. 


Only  Electricians  for  Motormen. 

We  are  informed  by  the  New  York  Sun  that  a  bill  is  to  be 
introduced  in  the  New  York  Legislature  next  fall  providing 
that  none  but  competent  electricians  shall  be  allowed  to  oper- 
ate electric  cabs  in  New  York  and  other  cities  of  the  State. 
The  Liberty  Dawn  Association  of  Coach  Drivers  and  the  Ris- 
ing Sun  Association  of  Livery  Stable  Men  have  determined 
to  oppose  the  bill  on  the  ground  that  the  motor  cabs  will 
drive  hundreds  of  horse  cabs  and  carriages  off  the  street,  and 
that  it  is  unjust  to  deprive  the  drivers  of  these  of  a  chance  to 
make  a  living  under  the  new  regime. 

The  whole  question  hinges  upon  the  qualifications  required 
of  a  niotorman.  A  skilled  electrician  who  understands  all  the 
technical  points  of  an  electric  cab  might  make  an  utter  failure 
as  a  motorman,  and  probably  would,  if  he  had  had  no  experi- 
ence in  driving  horses  in  city  streets.  A  coachman  or  cabman 
however,  who  had  been  pursuing  his  vocation  in  the  city  for 
several  years,  would  have  the  quick  eye,  the  judgment  of  dis- 
tance and  the  readiness  of  hand,  which  are  the  chief  qualifica- 
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tions  needed  for  the  successful  guidance  of  a  vehicle  in  city 
streets.  A  knowledge  of  electricity  would  of  course  be  a  valu- 
able acquisition,  but  it  is  not  essential.  The  distinctly  elec- 
trical part  of  the  work  is  best  performed  by  electrical  engin- 
eers at  the  central  station,  whose  sole  duty  it  is  to  keep  the 
cabs  in  proper  running  order.  The  law  of  specialization  of 
industry  determines  this  naturally  and  invariably,  an  employer 
finding  it  most  advantageous  to  secure  for  any  given  line  of 
work  those  who  are  most  adept  in  that  particular  line,  irre- 
spective of  other  branches  of  labor. 

A  thoroughly  competent  motorman  need  no  more  be  an 
electrician  than  a  horse  driver  need  be  a  blacksmith  or  a  vet- 
erinary surgeon.  It  seems  impossible  that  such  an  absurd  bill 
could  survive  a  preliminary  discussion. 


Storage  Battery  War. 

Rumors  of  an  impending  storage  battery  war  are  rife.  The 
General  Carriage  Co.,  which  has  the  cheap  cab  charter  in 
New  York  State,  and  which  has  imported  from  Paris  two 
Krieger  electric  cabs,  has  under  advisement  the  importation 
of  a  large  number  of  them,  to  be  put  in  service  in  New  York 
City.  These  cabs  utilize  storage  batteries  made  by  the 
Parisian  Electric  Cc.,  under  patents  claimed  to  antedate  those 
of  the  Electric  Vehicle  Co.,  licensees  of  the  Storage  Battery 
Co.,  of  Philadelphia,  which  sets  up  a  claim  to  the  ownership 
of  every  storage  battery  patent  that  is  of  any  value  in  the 
United  States.  The  Storage  Battery  Co.  therefore  threatens 
suit  for  infrmgement  if  the  carriage  company  introduces 
Krieger  cabs  in  the  city,  and  so  the  war  of  words  goes  on. 

Meantime,  it  is  pertinent  «to  ask  why  the  storage  battery 
monopoly,  as  it  &  termed,  has  not  enjoined  the  four  enter- 
prising concerns  that  have  been  making  electric  vehicles  in 
the  United  States  for  some  time  past,  using  batteries  of  their 
own,  and  whose  combined  display  at  the  late  Electrical  Exhi- 
bition was  three  times  as  great  as  that  of  vehicles  fitted  with 
monopoly  batteries.  Here,  surely,  is  an  opportunity  to  estab- 
lish a  strong  precedent,  and  warn  off  competitors  who  might, 
in  future,  undertake  to  dispute  the  sway  of  the  monopoly. 
So  far  as  can  be  learned,  however,  no  such  mea.sures  have 
been  taken,  or  are  in  contemplation.  With  these  rigorous 
competitors  already  in  unchallenged  possession  of  the  fieldi 
and  with  the  prospect  of  new  competition  springing  up  as  the 
field  widens,  the  outlook  for  storac:e  battery  monopolies  can 
scarcely  be  called  cheerful.  Patent  litigation  is  expensive 
at  best,  and  if  persevered  in,  is  likely  to  play  sad  havoc  with 
dividends,  especially  on  inflated  stock. 


Charron-Winton  Race. 


francs  which  he  has  already  placed  in  the  bands  of  a  New 
York  newspaper,  looking  upon  M.  Charron's  demand  as  smack- 
ing too  much  of  gambling.  In  the  event  of  his  defeat  the 
Frenchman  agrees  to  place  an  order  with  the  victor  for 
1,000,000  francs  worth  of  machines  of  the  same  type  as  the 
winning  carriage. 

The  Frenchman  is  evidently  eager  for  a  race,  but,  on  the 
other  hand,  Mr.  Winton's  position  is  certainly  defensible.  If 
the  object  of  the  race  is  pure  sport,  the  stakes  need  not  be 
larger  than  enough  to  pay  expenses  and  leave  a  moderate 
sum  to  the  good. 


Automobile  Club  Organized. 


There  is  a  hitch  in  the  negotiations  for  the  Charron-Winton 
race.  M.  Charron  wants  100,000  francs  and  nothing  less,  for 
htakes.     Mr.  Winton  declines  to  put  up  more  than  the  20,000 


The  preliminary  steps  to  the  organization  of  an  automobile 
club  in  New  York  City  were  taken  at  the  Waldorf-Astoria 
Hotel  last  Wednesday  evening,  when  some  thirty  persons  in- 
terested in  the  motor  vehicle  responded  to  the  call  of  Whitnev 
Lyon  and  George  F.  Chamberlain. 

In  his  opening  remarks  Mr.  Lyon  said  facetiously  that  an 
automobile  club  was  needed  in  order  to  protect  users  of 
motor  oirriages  from  park  boards  on  the  one  hand  and  from 
motor  vehicle  manufacturers  on  the  other,  the  park  boards  ex- 
cluding motors  from  their  domains,  and  the  manufacturers 
keeping  purchasers  on  the  string  for  months. 

Mr.  Lyon  said  that  the  necessity  of  a  club  was  foroed 
upon  him  by  the  diflBculty  he  encountered  in  trying  to  find 
a  livery  stable  keeper  who  would  store  and  care  for  his  motor 
carriage.  When  the  proprietor  of  a  stable  learned  that  the 
vehicle  was  horseless  he  looked  upon  it  as  an  enemy  to  his 
business  and  not  to  be  harbored  at  any  price. 

Mr.  Chamberlain  was  elected  temporary  president,  and  read 
the  following  concise  statement  of  the  objects  of  the  organiza- 
tion: 

To  supply  the  pressing  need  of  a  common  center  where  all 
present  or  prospective  owners  of  motor  pleasure  vehicles  may 
exchange  views,  and  take  suitable  action  looking  to  the  devel- 
opment of  the  sport  in  the  United  States,  and  particularly  in 
and  about  Greater  New  York. 

To  establish  a  depot  for  the  proper  storage  and  care  of  vehi- 
cles, and  where  all  forms  of  automobiles,  whether  using  gaso- 
lene, compressed  air,  electricity,  steam  or  other  motive  power, 
may  be  properly  housed  and  cared  for  by  competent  mechan- 
ics, and  where  supplies  of  all  kinds  for  the  purpose  will  be 
kept. 

To  furnish  a  means  of  recording  the  combined  experience  of 
users  of  various  forms  of  motor  vehicles  all  over  the  world, 
which  will  surely  lead  to  rapid  improvements,  and  be  of  great 
benefit  to  all  interested  in  the  progress  of  their  manufacture. 

To  encourage  hospitality,  notably  in  the  entertainment  of 
visitors  from  other  cities,  or  from  neighboring  or  foreiioi 
clubs. 

To  assist  in  the  organization  of  competitive  races,  and  other 
road  events. 

To  collect  a  general  library  of  literature  on  motor  vehicles  in 
this  country.  It  is  proposed  to  make  the  club  a  center  of  such 
information,  and  to  gradually  accumulate  a  valuable  library  on 
the  subject,  through  foreign  and  domestic  exchanges,  and 
other  sources,  following  the  rapid  development  of  the  automo- 
bile in  the  broadest  sense  ,in  all  fields  where  the  various  forms 
of  mechanical  energy  will  displace  the  animal. 
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To  provide  a  starting  point  and  center  for  runs  and  excur- 
sions. Ihis  has  been  a  recognized  feature  of  the  succcssfui 
clubs  in  France  and  England. 

To  piomote  the  cause  of  good  roads,  which  for  tlie  automo- 
bile are  paramount.  In  this  matter  the  users  of  all  motor 
vehicles  should  and  will  be  prepared  to  co-operate  in  favor  of 
an  .iclive  propaganda  to  secure  legislation  for  the  improvement 
of  ihc  condition  of  our  city  streets,  as  well  as  the  common 
highways  of  the  country.  In  this  most  important  matter  the 
proposed  club  should  take  an  active  and  efficient  part. 

To  mi?ke  the  usual  and  special  exchange  of  courtesies  of  the 
club  with  other  desirable  clubs  both  here  and  abroad.  In  view 
of  the  near  approach  of  the  Paris  Exposition  it  i^  suggested 
that  cordial  relations  be  established  with  the  English  and 
French  clubs  as  soon  as  possible. 

To  arrange  for  the  reading  of  papers  bearing  upon  tlic  devel- 
opment of  the  various  forms  of  vehicles,  by  members  of  the 
club  and  by  specialists.  This  has  also  been  a  valuable  feature 
of  the  foreign  clubs.  It  offers  members  an  opportunity  of  pur- 
suing original  investigation  along  the  lines  of  any  of  the 
forms  of  energy  which  have  already  been  successfully  applied 
to  road  vehicles,  so  that  the  club  shall  constitute  itselt\  in  its 
broadest  sense,  a  society  for  tlic  encouragement  of  the  motor 
vehicle. 

To  establish  sound  precedents  in  regard  to  the  proper  u^e  of 
motor  \ chicles,  eitlier  in  city  or  country.  Unless  an  example  is 
set  by  members  of  the  club  of  the  proper  use  of  vehicles  upon 
the  highways  of  this  country,  unfavorable  legislation  will  be 
sure  to  follow.  It  shimld  be  the  effort  and  aim  of  the  club  to 
co-operate  in  obtaining  rational  legislation,  and  to  discourage 
improper  speeding  or  dangerous  use  of  motor  vehicles,  and  in 
att  ways  to  avoid  exciting  the  prejudice  and  hostility  of  horse 
owners.  The  motor  vehicle  should  be  considered  as  a  valuable 
ally  of  the  horse,  and  not  as  his  natural  enemy. 

To  develop  the  social  features  of  the  club,  and  in  order  to 
secure  this,  to  eliminate  trade  interests,  the  organization  should 
be  broad  enough  to  include  all  owners  of  motor  pleasure  vehi- 
cles, of  good  social  standing,  and  to  strictly  exclude  any  ctFort 
on  the  part  of  manufacturers  to  push  any  particular  form  of 
motor  carriage  through  membership  in  this  club. 

Generally,  to  secure  all  the  advantages  which  any  well-ap- 
pointed and  properly  organized  club,  devoted  to  sport,  should 
have;  including,  of  course,  a  well-appointed  club-house  in  this 
city,  centrally  located. 

W.  E.  Busby  was  elected  temporary  treasurer  and  Homer 
W.  Hedge  temporary  secretary,  and  the  meetiug  was  then 
thrown  open  for  discussion. 

The  first  task  before  the  meeting  after  preHminary  business 
had  Ijeen  dismissed  was  the  selection  of  a  name.  The 
Automobile  Club  of  America  was  finally  .settled  upon,  and  it 
was  suggested  that  the  cable  be  used  to  notify  the  foreign 
automobile  clubs  of  the  birth  of  the  new  organisation,  but 
action  was  deferred  until  the  incorporation  could  be  effected. 

The  chairman  was  authorized  to  appoint  a  committee  of  five, 
to  draft  a  constitution  and  by-laws  to  be  submitted  at  the  neatt 
meeting,  to  be  held  in  Septembor.  He  selected  W.  D,  Walker, 
Whitney  Lyon,  General  George  Moore  Smith,  Dr.  F.  C. 
Hollister  and  William  H.  HalL 

Amcng  those  present  were  :  A.  L.  Riker,  A.  H.  Whiting, 
Thomas  Proctor,  Major  Gibson,  Dr.  Geo.  Evans,  R.  H.  Plass. 
J.  B*  Hoecker,  Jr. ;  W,  E.  Busby,  Dr.  Henry  Power,  General 
Geo.  Moore  Smith,  J.  I.  Brandenburg,  Henry  W.  Strusa, 
John  J.  Frendergast;  S,  H.  Valentine,  George  F.  Chester,  Dr. 


Annual  Report  of  the  Electric  Storage 
Battery  Co. 


President  Isaac  L»  Rice,  of  the  Electric  Storage  Battery  Co.. 
of  Philadelphia,  rendered  his  annual  report  yesterday,  show- 
ing the  company's  connection  with  the  various  electric  vehicle 
companies  which  are  using  its  batteries.  The  company,  ac* 
cording  to  the  report,  ownt  tive-twelfths  of  ihe  business  con- 
trolled by  the  Electric  Vehicle  Co.  and  the  Columbia  Automo* 
bile  Co.  These  two  companies  have  united  and  organized  m. 
company  called  the  Columbia  Electric  Vehicle  Co,,  for 
the  purpose  of  manufacturing  mil  parts  of  electric  vehicleii 
except  the  storage  batteries,  which  will  be  furnished  by  the 
Columbia  Automobile  Co.  The  tiitire  product  of  this  com 
pany  will  be  purchased  by  the  Electric  Vehicle  Co.,  and  sold 
by  it  to  the  various  electric  vehicle  transportation  companies 
that  are  to  be  organized. 

A  striking  increase  in  the  business  of  the  Electric  Stoiage 
Battery  Co.  is  shown.  For  the  first  five  months  of  1899  the 
sales  amounted  to  $1,360,5^0.70,  as  against  $374,498.33  for  ibe 
same  period  in  1898.  The  sales  from  January  i,  1898,  to 
January  i ,  1899,  were $1,340,967.64,  as  againat  $1,0^6,925*65  the 
preceding  year. 

The  treasury  resources  of  the  company,  after  providing  for 
all  bonded  and  floating  indebtedness,  are  given  as  $10  218,- 
374- 38- ^  ^^^  ^ 

LONDON  NOTES- 


London^    lune  2,  1899* 

NEW  PETROLEUM  CARRIAGES. 
The  number  of  types  of  petroleum  carriages  now  bcmg 
manufactured  un  a  commercial  scale  on  this  side  is  steadily 
increasing,  and  the  would-be  motorist  in  England  is  bcginmrtg 
to  be  **spoilt  by  choice,'*  finding  it  no  easy  matter  to  make  a 
selection  from  the  many  types  offered  him.  The  Daimler  car- 
riages still  lead  the  way,  but  the  number  of  builders  of  pctro* 
Icum  motors  in  England  is  steadily  growing.  Quite  a  number 
of  concerns  have  built  or  are  building  experimental  vehicles, 
but  until  recently  the  only  concern  which  had  made  a  commer- 
cial start  beyond  the  Daimler  and  Roots  was  the  Star  Motor 
Co.,  Ltd.,  of  Wolverhampton*  To  this  list,  however,  another 
name  has  now  to  be  added — ^that  of  Marshall  &  Co.,  who  have 
taken  the  works  at  Oayton,  Manchester,  formerly  owned  by 
the  Belsize  Cycle  Co.  This  firm  has  acquired  the  English 
rights  in  the  French  Hurtu  gasolene  carriages  and  has  estab- 
lished a  plant  to  manufacture  these  completely  in  England. 
The  carriage  is  provided  ^\'ith  a  motor  of  the  Benz  type,  but 
in  the  transmission  and  control  gear  there  are  many  points  of 


^y 


?] 


■-■^'^i 


>r^e 

Wt] 


E*  C.  Chamberlmn,  Homer  W.  Hedge.  Whitney  Lyon,  Her- 
^rt  Lloyd,  W.  D.  Walker  and  E.  P.  IngersolL 


DUCROISET   GASOLENE   CARKIAGE. 


THE  HORSELESS  AGE. 


VOU  4*   Mo.  K«  JbM 


difference.  Several  new  continental-built  carriages  have  also 
lately  been  put  on  the  English  market.  The  Automobile  Asso- 
ciation is  just  now  pushing  the  "Hercules"  carriage,  built  by 
Ducroiset,  of  Grenoble,  and  of  which  I  sent  you  some  brief 
particulars  the  other  week,  and  of  which  I  am  now  able  to 
jEumish  a  general  view.  Thi$  concern  has  also  introduced  an 
improved  form  of  the  "Orient  Express"  carriage  built  by 
Bergmann  of  Gaggenau,  Germany,  and  is  also  on  the  point  of 
introducing  a  gasolene  motor  cab  built  in  Berlin,  the  feature  of 
which  is  that  the  motor  and  the  transmission  gear  are  mounted 
on  the  fore  carriage,  thus  enabling  any  horse-drawn  vehicle  to 
be  converted  into  a  motor-carriage  by  the  substitution  of  the 
front  pair  of  wheels  for  the  avanMrain,  This  carriage  is 
known  as  the  Kuhlstein-Vollmer  system.  Friswell,  of  Hol- 
bom  Viaduct,  in  addition  to  Benz  cars,  is  also  now  pushing 
Hurtu's.  Mors'  and  Dccauville's,  while  he  is  also  reported  to 
have  made  arrangements  to  introduce  a  new  French  carriage, 
of  which  great  things  are  expected.  Finally  mention  may  be 
made  of  the  new  German-made  Daimler  carriage,  whch  has 
been  put  on  the  market  by  the  Motor-Carriage  Supply  Co., 
Ltd.,  of  Norfolk  street,  Strand,  London,  W.  C.  The  con- 
struction of  this  car,  although  the  motor  is  located  in  front  as 
usual,  differs  considerably  from  the  ordinary  Daimler- Panhard 
system,  particularly  as  regards  the  speed,  varying  gear  and 
cylinder-cooling  arrangements.  The  water  tank,  which  only 
contains  3$4  gallons  of  water,  is  located  in  front  of  the  car- 
riage. It  is  filled  with  a  series  of  tubes  through  which  cold 
air  is  forced  by  means  of  a  fan  on  the  crank  shaft  of  the  mo- 
tor. It  is  claimed  that  by  this  arrangement  the  water  is  never 
allowed  to  get  overheated  and  that  in  fact  the  evaporation  of 
water  has  been  reduced  to  i^  pints  for  an  eight-hours'  run. 
The  steering  geai  has  been  modified,  while  special  attention 
has  been  paid  to  the  suspension  of  the  body  of  the  carnage  on 
the  frame,  with  the  object  of  reducing  vibration. 
•  Some  trials  with  motor-wagons  are,  it  is  announced,  to  be 
made  in  connection  with  the  Austrian  military  manoeuvres 
shortly  to  be  held  in  North  Bohemia.  The  vehicles  are  to  be 
employed  in  the  commissary  service. 

It  is  a  noticeable  feature  of  the  motor-vehicle  movement 
in  England,  that  although  a  considerable  degree  of  success  has 
been  achieved  by  builders  of  steam-vehicles,  these  are  all  of  a 
heavy  type,  there  being  no  one,  so  far,  who  has  achieved  any 
practical  result  with  light  steam  carriages  of  the  type  intro- 
duced in  America.  One  of  the  few  concerns  which  has  done 
something  in  the  way  of  a  light  two  or  three-seated  steam  car- 
riage is  the  Qarkson-Capel  Steam  Car  Syndicate,  of  London, 
S.  E.,  but  so  far,  however,  very  little  has  been  seen  or  heard 
of  their  products. 

A  new  gasolene  vehicle  motor  is  about  to  be  put  on  the  mar- 
ket by  D.  Napier  &  Son,  of  Vine  street,  Lambeth,  London,  S. 
E.  It  is  reported  as  of  the  vertical  twin  cylinder  type,  capable 
of  developing  up  to  7  brake  H.  P. 

Very  little  has  been  heard  for  some  time  past  of  what  is 
being  done  in  the  way  of  motor  vehicles  by  Humber  &  Co., 
Ltd.,  of  Coventry,  the  well-known  cycle  makers.  It  is  said, 
however,  that  a  carriage  has  lately  been  completed,  fitted  with 
a  new  gasolene  motor,  the  trials  of  which  have  given  great 
satisfaction. 


Shunt  riotors  for  Electric  Vehicles. 


E.  Phillips,  of  Phillips,  Ormonde  &  Co.,  Melbourne,  Austra- 
lia, has  recommended  the  Postmaster  General  of  Victoria  to 
adopt  steam  vans  instead  of  the  horse  vans  now  employed  to 
carry  the  mails.  A  trial  will  be  made,  and  American  makers  of 
suitable  vehicles  are  invited  to  communicate  with  Postmaster 
General  Duffy. 


By  p.  M.  Heldt. 

The  traveling  range  of  electric  vehicles,  which  is  usually 
none  too  great  on  a  good  level  course,  is  seriously  reduced 
when  the  roads  traveled  over  are  hilly,  or  when  the  conditions 
of  the  road,  or  the  load  carried,  are  such  as  to  require  an  ab- 
normal amount  of  power.  The  reduction  of  the  range  under 
such  conditions  is  considerably  greater  than  could  be  account- 
ed for  simply  by  the  increased  traction.  We  must  therefore 
look  for  other  causes,  and  these  are  to  be  found  in  the  lower 
efficiency  of  the  electric  motor  when  greatly  overloaded,  and 
the  reduced  capacity  of  the  storage  battery  when  discharged 
at  an  abnormal  rate. 

Electric  vehicles  have  so  far  only  been  built  for  use  on  city 
pavement,  and  mostly  for  cities  in  which  grades  are  few  and 
light,  and  this  probably  fs  responsible  for  the  fact  that  little  or 
nothing  has  been  done  to  increase  the  hill-climbing  efficiency  of 
these  vehicles.  By  hill  climbing  efficiency  we  do  not  mean  the 
ability  to  climb  hills,  as  in  this  respect  electric  vehicles  are,  as 
a  rule,  satisfactory,  and  superior  to  gasolene  vehicles,  but  what 
is  meant  is  the  ratio  of  the  actual  power  required  to  propel  the 
vehicle  up  a  certain  ^rade  to  the  loss  of  battery  charge  ensu- 
ing in  going  up  the  grade. 

The  t)rpe  of  motor  almost  universally  used  on  electric  vehi- 
cles is  what  is  known  as  the  series  motor,  which  possesses  the 
characteristic  feature  that  tlie  excitation  of  the  field  is  pro- 
duced by  the  same  current  that  passes  through  the  armature. 
The  speed  regulation  of  the  vehicle  is  entirely  effected  by  vary- 
ing the  speed  of  the  motor.  The  speed  of  the  motor  is  gov- 
erned by  a  controller,  by  means  of  which  the  groups  of  bat- 
tery cells  can  be  connected  in  different  ways,  so  that  three 
different  pressures,  usually  20,  40  and  80  volts,  can  be  applied 
to  the  motor  terminals.  Sometimes  two  motors  are  employed 
and  these  connected  in  series  and  in  parallel  by  the  controller, 
which  gives  the  same  results.  Some  manufacturers  supple- 
ment the  series-parallel  control,  as  the  above  system  is  termed, 
by  a  variation  of  the  number  of  turns  of  the  field  coil,  and 
thus  obtain  four  and  even  five  speed  variations.  To  this  sys- 
tem of  electric  speed  control  is  in  a  great  measure  due  what 
has  been  called  the  ideal  simplicity  of  the  electric  vehicle,  but 
it  also  bears  the  responsibility  for  very  uneconomical  opera- 
tion under  certain  conditions,  especially  in  mounting  heavy 
grades.  It  may  here  be  mentioned  that  the  position  of  the 
controller  which  gives  the  highest  speed  also  gives  the  greatest 
turning  effort  on  the  wheels.  This  condition,  which  is  the 
exact  reverse  of  that  obtaining  in  all  mechanical  forms  of 
speed  regulation,  makes  it  necessary  to  climb  all  grades  of  con- 
siderable steepness  with  the  controller  lever  at  the  high  speed 
notch. 

A  vehicle  weighing  with  passengers  a  ton,  and  running  at  a  - 
speed  of  12  miles  an  hour,  consumes  on  good  level  road  from 
18  to  20  amperes  at  80  volts.  Such  a  vehicle  would  be 
equipped  with  a  motor  of  2  H.  P.  nominal  capacity,  and  the 
motor  would  be  worked  at  nearly  its  nominal  rating  on  level 
track.  For  hill  climbing  the  overload  capacity  of  the  motor  is 
depended  upon.  Now  to  mount  a  10  per  cent,  grade  it  requires 
a  tractive  force  of  five  times  that  required  on  the  level,  assum- 
ing the  traction  coefficient  on  the  level  to  be  25  lbs.  per  l,aoo 
lbs.  As  the  speed  reduction  from  motor  shaft  to  driving 
wheel  remains  the  same,  the  motor  has  to  produce  a  propor- 
tionate increase  in  turning  effort  or  torque.  Two  of  the  vari- 
able quantities  connected  with  the  operation  of  the  motor — 
the  field  magnetism  and  the  current — respond  to  this  demand 
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for  greater  turning  effort.  The  field  roagncU,  however,  are 
usuatly  worked  near  the  point  of  saturation  at  the  normal  load 
of  the  motor,  and  tlie  greatest  possible  nicrease  of  the  field 
magnetism  would  probably  not  be  more  than  25  per  cent.  The 
armature  current  will  therefore  have  to  rise  to  four  times  its 
normal  value  to  give  in  conjunction  with  the  25  per  cent  addi- 
tional field  strength  a  turning  effort  of  five  times  the  normal. 

The  electrical  efficiency  at  ordinary  load  we  will  assume  to 
be  88  per  cent.  This  is  a  pretty  good  figure*  and  rather  hard 
to  attain  in  such  bmall  machines,  especially  if  light  weight  is 
tlie  main  consideration  in  view  in  designing.  Of  the  total  en- 
ergy absorbed  by  the  motor  12  per  cent,  is  lost  in  heat  in  the 
windings,  while *the  rest  is  transformed  into  mechanical  en- 
ergy. The  percentage  of  energy  wasted  in  the  windings  is 
proportional  to  the  current  (supposing  the  pressure  at  the 
motor  tertnitials  to  be  constant  J,  and  in  the  case  of  mounting 
the  10  per  cent,  grade  the  loss  in  the  windings  would  therefore 
amount  to  48  per  cenL,  leaving  a  useful  effect  of  52  per  cent. 

The  energy  required  to  propel  the  vehicle  up  the  grade  was 
five  times  the  energy  it  would  require  to  move  the  veliicle  an 
equal  distance  on  ihc  level,  but  owing  to  tlie  decrease  in  effi- 
ciency of  the  motor  from  88  per  cent,  to  52  per  cent,  the  con- 
sumption of  electrical  energy  by  rhc  motor  is  nearly  8,5  times 
what  it  would  have  been  on  a  level  course.  This  figure,  while 
measuring  the  energy  gn'cn  uut  by  the  battery,  does  not  repre- 
sent the  depreciation  of  the  battery  charge.  As  is  well  known, 
the  capacity  of  an  electric  storage  battery  is  dependent  upon 
the  rate  of  discharge.  Formerly  batteries  were  rated  at  the 
capacity  corresponding  to  a  ten-hour  discharge,  but  since  the 
advent  of  the  electric  vehicle  batteries  have  been  standardized 
for  this  line  of  work,  and  for  these  the  three-hour  discharge 
capacity  has  become  normal.  The  batteries  in  the  vehicle 
under  consideration,  when  giving  i8  to  20  amperes,  while  run- 
ning on  the  level,  would  be  discharging  at  about  their  normal 
rate;  but  when  in  going  up  the  grade  they  furnish  about  four 
times  this  current  they  discharge  at  an  excessive  rate.  The 
relative  reduction  of  the  capacity  depends  to  quite  a  degree 
upon  the  make  of  the  battery,  but  in  any  case,  if  fully  dis- 
charged at  this  rate,  the  capacity  would  hardly  be  more  than 
one -half  the  capacity  at  a  three- hour  discharge.  Penhert  has 
made  experiments  on  a  large  number  of  batteries  to  determine 
the  relation  between  rate  of  discharge  and  capacity.  His  re- 
sults show  that  with  batteries  most  suitable  to  a  high  rate  of 
discharge  increasing  the  discharging  current  four  times  re- 
duces the  capacity  to  nearly  one-half,  while  with  batteries  least 
favorable  to  high  rates  of  discharge  the  decrease  in  capacity  is 
much  greater.  Naturally  only  the  first  class  of  battery  is  used 
for  motor  vehicle  work,  and  we  will  therefore  not  be  far 
wrong  in  applying  the  figure  given  for  this  type  to  the  battery 
under  consideration.  To  mount  a  10  per  cent,  grade  therefore 
entails  a  loss  of  battery  charge  of  about  sixteen  times  that  pro- 
duced by  running  through  a  level  course  of  equal  length.  In 
descending  the  grade  the  best  that  can  be  done  is  to  shut  off 
the  current  from  the  motor  altogether  and  drift  down  on  the 
brake,  as  the  series  motor  will  take  current  from  the  battery, 
no  matter  at  what  speed  it  is  running. 

The  foregoing  example  explains  the  inefficiency  on  hilly 
roads  of  electric  vehicles  as  at  present  constructed.  To  im- 
prove the  efficiency  of  hill  climbing  we  have  to  reduce  the 
load  of  the  motor,  which  renders  the  latter  more  efficient  and 
at  the  same  time  decreases  the  rate  of  discharge  of  the  battery. 
We  also  have  to  recuperate  some  of  the  energ>'  stored  up  in 
the  vehicle  in  going  up  the  grade  while  descending  it.  These 
two  objects  can  be  accomplished  by  providing  the  vehicle  with 


a  shunt  motor  and  a  variable  mechanical  gear  or  speed-reduc- 
ing device. 

The  series  motor  is  almost  universally  used  in  electric  rail- 
way practice,  and  the  similarity  in  the  conditions  of  operation 
seems  to  have  led  designers  of  electric  vehicles  to  adopt  it  in 
their  work.  The  advantages  claimed  for  the  series  motor  are 
the  following:  (i)  Qreat  starting  torque,  (2)  automatic 
variation  of  the  speed  with  load;  (3)  greater  safety  from 
burn-outs  than  the  shunt  motor,  and  (4)  better  speed  control. 
The  characteristics  of  the  shunt  motor  are:  (i)  almost  con- 
stant speed  within  the  limits  of  the  normal  load,  and  (2)  that 
it  will  reverse  its  action  and  send  a  charging  current  through 
the  battery  when  driven  above  this  critical  speed  by  some  ex- 
ternal force,  for  instance  the  force  of  gravity  in  descending 
grades. 

If  we  examine  the  claims  made  for  the  series  motor  we  find 
that  the  first  advantage  ,the  greater  starting  torque,  although 
of  great  importance  in  vehicles  w^ith  un variable  gear,  loses  its 
weight  w  hen  a  variable  gear  has  been  provided,  and  the  vehicle 
can  be  started  up  on  the  slow  gear,  and  when  started  thrown 
on  the  high  gear  by  means  of  a  friction  clutch.  The  second 
advantage,  the  automatic  variation  of  the  speed  with  the  load, 
is  somewhat  doubtful,  lookng  at  it  in  a  general  way,  and  be- 
comes a  distinct  disadvantage  in  descending  grades.  With  the 
low  voltages  used  in  motor  vehicle  work  a  shunt  motor  is 
practically  j  ust  as  safe  as  a  series  motor,  and  the  author  knows 
from  experience  that  shunt  motors  are  perfectly  safe  at  this 
voltage  if  properly  constructed.  The  mechanical  speed  con- 
trol by  the  variable  gear  reduces  the  number  of  speed  varia- 
tions required  of  the  motor,  and  thus  makes  up  for  the  defec- 
tions of  the  shunt  motor  in  this  respect. 

With  a  variable  gearing  the  series  motor  is  not  in  any  way 
superinr  tu  the  shunt  motor,  and  the  latter  possesses  the  ad- 
vantage of  the  recuperating  quality,  which  is  brought  into 
play  in  slowing  the  speed  of  the  vehicle  down  and  in  descend- 
ing  grades. 

To  get  an  idea  of  the  advantages  of  this  system  for  travel 
over  hilly  roads  we  suppose  the  vehicle  considered  before  to  be 
equipped  with  a  shunt  motor  and  a  variable  gear  of  a  ratio  of 
1 :3.  The  motor  may  run  at  two  speeds,  one  one-half  the  other. 
If  geared  to  a  maximum  speed  of  12  miles  an  hour,  as  before, 
the  four  speeds  of  the  vehicle  would  be  12,  6,  4  and  2  miles 
an  hour.  The  10  per  cent  grade  would  be  climbed  at  the 
4  mile  speed.  The  tractive  force  reqtiired  is  again  five  times 
that  on  the  leveL  but  as  the  speed  reduction  from  motor  shaft 
to  driving  wheels  is  three  times  greater,  the  torque  produced 
bv  the  motor  is  only  one  and  two-thirds  the  torque  at  high 
gear  on  the  lefcl.  In  a  shunt  motor  the  magnetic  field  re- 
mains practically  constant,  and  the  armature  current  is  there- 
fore directly  proportional  to  the  torque.  Another  feature  of 
the  shunt  motor  is  that  as  the  field  excitation  remains  con- 
stant only  the  armature  losses  increase  with  the  current. 
The  extra  speed  reduction  decreases  the  efficiency  of  the  gear* 
ing  somewhat.  The  extra  losses  in  the  armature  and  in  the 
gearing  bring  the  efficiency  down  to  about  75  per  cent.,  and  the 
draught  of  current  from  the  battery  will  be  twice  that  on  level 
road.  At  this  rate  of  discharge  the  battery  capacity  is  less  in 
the  ratio  of  1:1.42  than  the  capacity  at  normal  discharge. 
Bearing  in  mind  that  we  are  geared  three  times  as  slow  as  or- 
dinarily the  loss  of  battery  charge  in  this  case  amounts  to 
3X-2Xi42=8.5  times  the  Joss  of  charge  on  an  equal  stretch 
on  the  level,  or  just  one-half  as  much  as  in  the  case  of  the 
series  motor  and  un  variable  gear. 
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Now.  in  descending  the  grade  about  30  per  cent,  of  the 
energy  consumed  during  the  ascent  can  be  recuperated  if  con- 
ditions are  favorable.  This  brings  the  figure  of  the  battery 
loss  from  8.5  down  to  6.7.  This  figure,  although  still  very 
large  when  it  is  considered  that  the  actual  energy  required  to 
ascend  and  descend  a  grade,  is  no  more  than  that  required  to 
go  through  an  equal  parcours  on  the  level,  and  that  it  only 
represents  a  measure  of  the  inefficiency  of  the  power  storing 
and  converting  apparatus,  due  to  the  great  variation  of  the 
load  on  the  motor,  which  is  positive  in  ascending  and  negative 
in  descending — is  nevertheless  a  great  improvement  over  the 
figure  found  for  the  ordinary  type  of  vehicle. 

In  addition  to  the  increased  economy  we  have  the  advant- 
ages of  a  greatly  increased  propelling  effort,  and  the  possibility 
of  charging  the  battery  with  the  motor  run  as  dynamo  where- 
ever  mechanical  power  is  available. 

In  going  over  a  summit,  if  the  speed  adjustment  of  the 
vehicle  is  not  changed  the  recuperating  action  of  the  motor 
goes  into  effect  gradually.  But  when  on  a  down  grade  or  on 
the  level  the  speed  of  the  vehicle  is  reduced  and  the  lever  by 
which  this  speed  reduction  is  effected  is  moved  suddenly,  we 
have  of  necessity  an  impulsive  retardation  of  the  vehicle. 
Changing  the  position  of  the  controller  lever  from  high  voltage 
to  low  voltage  produces  only  a  barely  perceptible  jar,  while  a 
very  strong  braking  action  results  if  the  clutch  is  suddenly 
changed  from  high  to  low  gear.  In  the  first  case  the  vehicle 
is  retarded  by  an  increased  electric  resistance,  while  in  the 
second  case  the  mechanical  inertia  of  the  motor  armature 
plays  the  most  important  part.  The  gear  must  therefore  never 
l)e  changed  suddenly,  and  not  be  changed  at  all  when  on  a 
down  grade. 

The  writer  does  not  believe  that  the  shunt  motor  and  vari- 
able gear  solve  all  the  difficulties  connected  with  electric  ve- 
hicle practice,  nor  that  they  are  to  be  commended  in  every 
case,  but  it  is  his  opinion  that  where  the  roads  to  be  traveled 
over  are  hilly,  and  their  condition  is  not  of  the  best,  this  sys- 
tem offers  advantages  which  greatly  outweigh  the  slight  in- 
crease  in   complication   in   the   power   transmission   and   the 

controlling  apparatus. 

•  <  ^  >  • 

Grades  and  Horse  Powers. 

By  H.\rry  E.  Dey. 


Many  readers  of  The  PTorseless  Age  will  find  the  accom- 
panying table  convenient  for  determining  the  horse  power  re- 
quired to  propel  vehicles  at  various  speeds  and  on  different 

grades. 

In  making  these  calculations  the  amount  required  on  the 
level  was  based  on  the  assumption  of  fifty  pounds  pull  per 
short  ton,  which  is  about  the  average  requirement  on  good  city 
pavements.  No  allowance  has  been  made  for  wind  resistance, 
which  is  ever  an  uncertain  quantity. 

The  table  is  divided  into  two  parts,  the  power  required  on 
the  level  and  the  additional  amount  required  for  grades.  On 
down  grades  of  course  the  latter  will  be  subtracted,  and  if 
greater  than  that  required  to  propel  on  a  level  the  difference 
will  be  returned  to  the  battery,  in  case  of  a  regenerative  con- 
troller, or  consumed  in  the  bralres,  assuming  that  the  speed  is 
kept  constant. 

The  figures  given  in  the  table  are  for  each  too  pounds,  so 
they  r>hould  be  multiplied  by  the  number  of  hundreds  of 
pounds  in  the  total  weight  of  vehicle.  To  use  the  table  for 
power  required  on  a  level  select  from  the  column  marked 
**horse  power  per  hunrlred  pounds  on  level"  the  number  cor- 


responding to  the  miles  per  hour  and  multiply  it  by  the  num- 
ber of  hundreds  of  pounds  weight;  this  will  give  the  horse 
power  required. 

For  power  required  on  grades  find  the  amount  required  on 
the  level  as  in  the  first  case  and  add  (if  ascending  grade)  to 
this  the  number  found  at  the  intersection  of  the  grade  and 
speed  columns,  after  multiplying  the  latter  by  the  weight  of 
the  vehicle  in  hundreds  of  poimds. 

EXAMPLES. 

What  horse  power  is  required  to  drive  a  2,000  pound  vehicle 
25  miles  an  hour  on  a  good  level  road? 

We  find  in  column  of  **horse-power  on  level"  corresponding 
to  25  miles  the  decimal  .1667,  then  multiplying  this  by  weight 
in  hundreds  .1667  X  20  =  3.334  =  required  horse  power. 

How  much  power  is  required  to  ascend  a  12  per  cent  grade 
at  a  speed  of  10  miles  an  hour,  with  a  vehicle  weighing  700 
pounds  ? 

At  the  intersection  of  the  columns,  "12  per  cent."  and  "10 
miles  per  hour,"  we  will  find  the  decimal  .3200,  adding  to  this 
the  decimal  .0667  (the  amount  required  on  the  level), 
.3200  -}-  .0667  =  .3867,  multiplying  this  sum  by  7,  the  weight 
of  the  vehicle  in  hundreds,  .3867  X  7  =  2.7069  horse  power. 

How  much  power  is  returned  to  the  batteries  with  a  regen- 
erative system  in  descending  a  9  per  cent,  grade  at  a  speed  of 
15  miles,  the  weight  of  the  vehicle  being  2,000  pounds.' 

We  find  by  the  previous  method  the  grade  power  to  be  .3600 
per  100  pounds ;  subtracting  this  from  the  amount  required  to 
drive  on  a  level,  .2600  —  .1000  =  .2600.  Multipljring  this  by 
weight,  .2600  X  20  =  5.200,  and  as  there  will  be  a  loss  in  trans- 
mission between  the  wheel  rim  and  battery  of  about  30  per 
cent.,  we  will  multiply  this  result  by  .70;  5.20  X  -70  =  3.64 
horse  power  put  into  the  battery. 

By  an  inspection  of  the  table  it  will  be  noticed  that  the 
critical  point  where  the  power  required  and  the  amount  pro- 
duced by  grade  is  at  2j/$  per  cent.;  that  is  a  2% 
per  cent,  grade  will  just  keep  a  vehicle  coasting  at  a  steady 
speed. 

It  should  be  remembered  that  the  figures  given  in  the  table 
are  for  the  power  delivered  at  the  rim  of  the  wheels,  so  that  in 
figuring  on  the  motor  allowances  should  be  made  for  loss  in 
transmission  between  the  motor  and  the  wheels,  which  in 
some  cases  is  as  high  as  50  per  cent.  Liberal  allowances 
should  also  be  made  for  extreme  cases  of  sand,  mud,  broken 
stone,  etc. 

ADDITIONAL   OBSERVATIONS. 

It  takes  a  pull  at  the  rim  of  the  wheels  equal  to  half  the 
weight  of  a  vehicle  to  obtain  a  speed  of  eleven  miles  an  hour 
in  one  second. 

The  energy  stored  in  the  momentum  of  a  vehicle  traveling 
eleven  miles  an  hour  is  equal  to  lifting  it  bodily  eight  feet. 


Dr  A.  J.  Zabriskie,  Flatbush,  N.  Y.,  who  has  uj^ed  a 
Wmton  carriage  in  his  practice  for  the  past  year,  states  that  it 
has  saved  him  $600.  as  compared  with  the  cost  of  two  horses 
which  he  formerly  kept  to  do  the  work.  In  fact,  the  motor 
carriage  will  do  much  more  than  the  two  horses. 

The  C.  H.  Black  Mfg.  Co..  Indianapolis,  Ind  ,  have  issued 
a  catalogue  of  their  gasolene  motor  vehicles,  of  which  five 
styles  are  shown — a  ten  passenger  wagonette,  a  light  delivery, 
a  physician's  phaeton,  a  dos-a-dos  trap  and  a  business  wagon. 
Motors  of  2^  to  8  H,  P.  are  employed. 
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THE   HORSELESS   AGE. 


tfoL   4.  Ka  Ifc^ 


OUR  FOREIGN  EXCHANQES. 


Light  Swiss  Three=WheeIer. 


The  light  vehicle  of  which  we  give  herewith  a  photograph 
haiU  from  Switierlar>d,  where  it  is  meeting  with  a  considera- 
ble amount  of  success,  owing  chiefly  to  its  extraordinan'  bill" 
climbing  capacity.  This  is  no  mean  feature  in  a  country 
where  steep  grades  abound,  for.  although  the  Swiss  roads  have 
been  splendidly  engineered,  there  is  much  hard  and  long^ 
tremendously  long,  chmhing  to  be  done.  The  car  is  of  tb© 
three-wheeled  pattern^  and  resemblea  in  its  general  outlines 
the  Boll^»  from  which  tl  is,  hov^ever,  quite  ditferent  in  its 
mechanical  details.  Our  correspondent  lells  us  the  motor  is  of 
the  horizon tal^  single-cylinder  type,  water-jacketed»  electric 
ignition*  and  of  about  three  and  a  half  to  four  horse- power. 
Its  position,  low  down  in  the  center  of  the  vehicle,  between 
the  three  wheels,  gives  the  car  great  stability,  and  totallyover- 
comes  the  side-slipping  so  common  with  the  three -wheeled 
variety. 

The  cooling  water  (about  six  gallons)  is  contained  in  an 
arch-shaped  tank,  which,  placed  over  the  driving  w*heel,  serves 
at  the  same  time  as  a  most  effective  mud  guard. 

The  transmission  of  power  and  variation  of  speed  are  ob- 
tained in  a  simple  and  effective  manner  by  a  single  belt  and  a 
set  of  spur  wheels,  w*bich,  acting  directly  on  the  driving  wheel, 
g^ve  two  main  speeds  of  eight  and  twenty  miles  an  hour,  all 
intermediate  speeds  being  obtained  by  regulating  the  motor 
and  the  electric  ignition,  as  in  the  Benz  cars.  Thus  geared, 
the  car,  we  are  assured,  will  climb  with  its  two  passengers 
aboard  hills  of  one  in  five;  it  can  also  be  geared  to  travel  at 
thirty  miles  an  hour,  when  it  will  still  ascend  hills  of  about  one 
in  eight. 

The  seat,  which  contains  the  ignition  apparatus,  tools,  etc., 
is  well  suspended  on  a  couple  of  good  carriage  springs,  and  is 
most  comfortable.     The   hind  part  of  the  frame  can  easily  be 


^^ 


accommodated  to  carry  a  certain  amount  of  baggage,  which  is 
thus  placed  entirely  out  of  the  way. 

This  new  car,  with  it^  handy  dimensions  and  moderate 
weight  (about  225  kiloE,  i,  strikes  us  as  being  one  of  the  most 
practical  on  the  market.  The  retail  price  is  about  ;£'i2o,  fitted 
with  two  and  a  half  inch  front  and  three  and  a  half  inch  back 
Mtchelin  pneumatic  tires.  The  whole  mechanism  is*  exceed- 
ingly simple,  and  easily  get-at-able  in  case  of  repairs  being 
nece*^sary,  and  for  cleaning  purposes — Attltuar* 


The  Burger  Elastic  Tire  and  Rim. 


Franz  Burger,  of  Fort  Wayne,  Itid.,  who  has  taken  out 
many  patents  on  gas  engines,  is  also  the  inventor  of  an  elastic 
tire  esi^jcially  designed  for  heavy  vehicles,  which  is  claLmed 
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THE   HORSELESS   AGE. 


to  be  easy  of  appHcation  and  repair,  not  liable  to  serious 
injury  by  contact  vvttb  sharp  objects,  and  m  cushioning  clTect 
almost  t-qual  to  pneumatic. 

Fig,  I  is  a  side  elevation,  partly  in  section,  of  a  wheel 
provided  with  this  lire.  Fig,  2  is  a  eentral  cmss-section,  and 
Fig,  3  in  a  similar  view  shtlA'inji  a  modification,  A  desi^Dates 
a  wheel,  and  B  the  rim.  In  Figs,  i  and  2  ibe  rim  is  composed 
of  two  similar  nogs  or  sections  a  a,  each  of  an  approximate  L 
shape  in  cross- sect  ion,  so  that  when  pfi>pL*rly  secured  together 
side  by  side  the  rings  or  sections  form  a  trough*like  rim  with 
a  6at  boil«>m  b  and  parallel  sides  c  c. 

The  sides  of  the  sections  a  a  are  each  provided  at  regular 
and  uniform  distances  apart  with  inwardly  projecting  portions 
or  studs  a*  so  disposed  that  when  the  sections  are  in  their 
pr<.>per  relation  the  opposing  studs  are  in  line  with  each  other, 
and  thus  extend  from  side  tt»  side  of  the  rim.  These  studs  are 
wedi»e-shapcd  in  transverse  section.  Fig.  i,  and  are  arranged 
with  the  narrow  edj^e  e  toward  the  bottom  of  the  rim,  although 
mote  or  less  distant  therefrom-  At  suitable  points  openings  f 
extend  through  the  sections  a  and  sttids  d  to  permit  the 
passage  of  bolts. 
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The  tire  C  is  formed  of  a  series  of  separate  cushions  or  bkicks 
h,  of  some  suitable  yielding  or  compressible  material,  as  vul- 
canized rubber,  fitted  snugly  into  the  spaces  or  pOL'kets  formed 
by  the  sides  of  the  rim  and  the  transverse  portions  or  studs  d. 
the  outer  ends  of  the  blocks  projecting  beyontl  the  periphery 
of  the  rim  to  any  desired  extent  and  forming  the  tread  portitm 
of  the  lire.  The  sides  h'  of  these  blocks  are  inclined  to  con- 
forni  to  and  be  engaged  by  the  adjacent  inclined  sides  of  the 
studs  d,  so  that  the  blocks  are  securely  held  in  place. 

The  blocks  h  rest  upon  a  yielding  support  interposed  between 
their  inner  ends  and  the  bottom  of  the  hm,  thereby  givinsj 
additional  elasticity  to  the  tire.     This  yielding  support  in  Figs. 


I  and  2  consists  of  a  stout  flat  spring-metal  band  or  hoop  D, 
located  in  the  channel  of  the  rim  alxjve  its  bottom  and  tm- 
med lately  below  the  transverse  i>ortions  or  studs  d  and  filling 
the  space  between  the  sides  of  the  rim.  This  hoop  is  prefer- 
able of  such  a  diameter  as  to  normally  engage  the  inner  edges 
e  of  the  studs  d  throughout  its  entire  circumference,  and  tends 
at  all  times  to  maintain  the  blocks  h  in  their  projected  position 
and  in  engagement  with  the  overhanging  sides  of  said  studs  ; 
but  as  the  blocks  are  compressed  by  contact  with  the  ground 
the  spring  yields  more  or  less,  according  to  circumstances^  and 
thus  in  effect  increases  the  cushioning  action  of  the  blocks. 

In  the  modilicalion  shown  in  Fig,  3  the  rim  consists  of  a 
single  piece  of  metal,  and  the  transverse  wedge-shaf)ed  stufls 
or  pieces  d  are  independent  tnereof  and  are  adapted  to  be  de- 
tachably  secured  in  place  between  the  sides  c  c  by  the  btilts  g. 
In  this  instance  also  the  yielding  support  for  the  blocks  h  of 
the  tire  is  shown  as  consistrng  of  an  air-cushion  E,  which  when 
fully  inflated  completely  filU  the  channel  of  the  rim  below  the 
pieces  d  and  effectually  maintains  the  blocks  in  position. 

If  any  of  the  blocks  h  of  the  tire  should  become  worn  or 
injured  they  may  be  readily  removed  and  replaced  by  new 
ones.  Thus  in  the  construction  illu.strated  in  Figs,  i  and  2  bv 
withdrawing  the  bolts  g  the  sections  of  the  rim  may  be  easily 
separated  and  any  one  or  more  of  the  blocks  detached  from 
between  the  studs  d,  when  other  blocks  may  be  substituted. 
In  the  form  shown  in  Fig.  3  the  blocks  may  be  detached  by 
simply  removing  the  intermediate  wedge-shaped  pieces  d> 

As  the  blocks  completely  fill  the  pockets  occupied  by  them, 
and  when  in  contact  with  the  ground  are  compressed  and 
spread  laterally  into  closer  engagement  with  the  walls  of  the 
pockets,  there  is  said  to  be  no  danger  of  water  or  dirt  working 
in  behind  the  blocks. 

MINOR    MENTION. 


The  Providence  Journal  is  using  a  gasolene  tricycle  for  the 
delivery  of  papers. 

Petroleum  tricycles  of  the  De  Dion  pattern  will  be  much  in 
evidence  at  Newport  this  summer. 

R.  O  Ilood,  Danvers,  Mass.,  is  building  a  steam  carriage, 
the  engine  weighing  3s  ^^s.  and  the  boiler  95  lbs, 

J.  W.  Stringer,  Marion,  O.,  has  completed  an  electric 
carriage  and  is  now  engaged  upon  a  gasolene  motor. 

The  Fraiitj!  Body  Mfg,  Co.,  Akron,  O.,  which  is  making 
bodies  fur  motor  vehicles,  is  said  to  be  preparing  to  manufac- 
ture motor  vehicles  complete* 

The  Union  Electric  Co.,  Portland,  Mc,  has  been  organized 
to  manufacture  electric  devices  and  motor  vehicles  under  the 
patents  of  L*  F.  Jordan,  a  local  electrician. 

The  St.  Louis  Terminal  Railroad  Association  has  decided  to 
put  on  a  line  of  motor  oninihuscs  to  be  run  from  the  leading 
hotels  and  public  places  over  the  Eads  bridge  to  connect  with 
^he  street  railway  lines  of  East  St.  Louis. 

The  Niagara  Automobile  Co.,  of  Niagara  Falls,  N,  V.,  has 
been  formed  wHth  §10,000  capital.  The  incorporators  are:  P. 
F.  King,  Lockport,  N,  Y.,  and  John  H.  Leggett,  Mrs  Elmer  Z. 
Burns,  Marcus  Brown  and  James  F.  Murphy,  of  Niagara  Falls. 

The  Duryea  Wagon  Co.,  of  Springfield,  Mass.,  organized 
under  Maine  law%  reports  D.  A.  Reed  as  president  and  treas- 
urer; capital  $100,000,  all  paid  in.  Assets  :  Cash  and  debts  re- 
ceivable, $3000, ;  sijuk  in  process,  $1,500; patent  rights,  $48,000; 
balance  profit  and  loss,  $63^538.72;  totaU  $116,038  7a.  Its 
llabdities  ar«  $16^038.72  debt^  and  the  capital. 


14 


THE   HORSELESS  AGE. 


Vol.  4,  No.  II,  Jww  m>  < 


COMMUNICATIONS. 
Hydraulic  Checking  Device. 

Lynn,  Mass.,  June  lo,  1899. 
Editor  Horseless  Age: 

In  reply  to  a  communication  in  your  valuable  paper  of  June 
7,  headed  *♦  Somathing  About  Steering  Mechanism/*  will  say 
that  the  General  Electric  Co.  have  considered  this  subject  as 
important  at  the  outset  and  have  embodied  it  in  an  electric 
carriage  constructed  several  years  ago,  a  description  of  which 
appeared  in  your  paper  of  September,  1898.  Therein  you  will 
find  a  paragraph  devoted  to  a  hydraulic  checking  device  which 
does  all  that**  Interested"  expects.  The  writer  has  driven 
the  carriage  over  the  roughest  kind  of  roads  at  maximum 
speed  with  his  hands  off  the  steering  handle,  or  on  it  as  the 
case  may  be,  without  the  slightest  fatigue  or  ever  coming  to 
grief  by  result  of  striking  any  obstacle  on  the  road.  Having 
run  with  the  same  carriage  with  the  device  removed,  half  an 
hour's  ride  was  sufficient  to  thoroughly  demonstrate  the 
physical  and  mental  strain  caused  by  the  absence  of  it,  ao  well 
described  by  '*  Interested."  The  device  used  is  one  which 
has  a  large  number  of  mechanical  equivalents  containing 
ratchets,  clutches,  etc. ,  all  with  the  same  object  in  view,  but 
the,  form  used  is  found  the  most  reliable  of  all.  It  can  be 
used  equally  well  on  any  kind  of  carriage,  as  it  does  not  require 
any  power  to  operate  it,  the  force  which  it  is  to  provide 
against  furnishing  its  own  check.  There  is  no  doubt  in  the 
writer's  mind  that  as  the  number  of  carriages  increases  the 
public  will  demand  such  a  device,  and  already  one  prominent 
concern  in  France  has  done  so.  Engineer. 


Wants  More  Road  Lessons. 

Hartford,  Conn.,  June  9,  1899. 
Editor  Horseless  Age  : 

By  all  moans  if  you  have  space  let  Mr.  La  Roche  give 
particulars  of  his  trip  mentioned  on  page  19  of  your  valuable 
issue  of  June  7.  Facts  are  what  we  fellows  who  are  about 
to  buy  motor  wagons  wish  to  know.  Give  us  facts — all 
about  weight  of  vehicle,  speed,  distance,  casualties,  cost  of 
trif, grades,  power,  amount  of  gasolene  used,  etc.,  etc.  There 
is  no  magazine  to  which  I  turn  with  so  much  alacity  as  to  the 
Age.  Yours  truly,  John  A.  Stoughton. 


Explosive  Motor  Exhaust  fluffier. 


Pittsburg,  June  12.  1899. 
Editor  Horseless  Age  : 

The  high  initial  pressure  at  which  the  waste  products  of  the 
modern  reciprocating  explosive  engine  are  exhausted  or  ex- 
panded into  the  atmosphere  bas  been  a  fruitful  souirce  of 
annoyance  which  manufacturers  of  such  engines  have  not  ye^" 
entirely  overcome.  For  engines  in  which  a  stream  of  waste 
water  is  not  available  to  mingle  with  the  exhaust  in  the  form 
of  a  spray  the  writer  has  found  the  following  method  very 
effective  and  easily  applied,  and  while  no  novelty  is  claimed 
for  it,  this  form  of  construction  does  not  seem  to  be  generally 
known.  The  atmospheric  end  of  the  exhaust  pipe  is  slotted 
or  cut  in  a  longitudinal  direction  for  a  distance  of  about  14 
inches,  the  slot  being  simply  a  saw  cut  at  the  beginning  and 
gradually  widening  until  it  is  an  inch  or  more  in  width  at  the 


outer  end  ot  the  slot.  I  prefer  using  four  of  these  slots,  al- 
though two  are  often  all  that  is  necessary  to  effect  a  satisfac- 
tory muffling  of  the  exhaust  The  V-shaped  slots  in  the  pipe 
appear  to  gradually  relieve  the  excessive  pressure  of  the 
exhaust  before  it  is  finally  discharged  and  the  exhaust  tben 
resembles  in  sound  that  of  a  Pteam  sngine. 

Yours  truly,  James  W.  Tygard. 


Width  of  Tread. 


Glasgow,  Pa,,  June  7,  1899. 
Editor  Horseless  Age  : 

I  am  aware  of  the  fact  that  anything  on  the  subject  of  horse- 
lessness  coming  from  Mr.  Duryea  or  Mr.  Winton  carries 
weight.  Yet  some  of  us  who  know  comparatively  little  may  hit 
the  nail  on  the  head  sometimes. 

The  subject  of  width  of  track  is  one  which  is  of  the  utmost 
importance.  First,  the  different  width  of  tracks  in  the 
country.  Here  for  instance,  we  have  4  ft.  8  and  5  ft,  and 
sometimes  in  spring  and  fall  roads  rut  badly,  at  which  time  a 
narrow  track  rig  often  squeezes  into  a  wide  rut  and  "does  up" 
a  set  of  wheels  in  a  few  moments  and  vice  versa  with  a  wide 
track  rig  and  narrow  ruts. 

I  find  by  experience  with  light  rigs  that  a  4  ft.  or  less  is  best. 
Because  a  short  axle  does  not  spring  so  much  I  can  keep  out  of 
ruts  better  and  it  runs  in  the  horse  track  in  winter.  I  think  all 
this  applies  to  horseless  rigs  too.  Then  comes  the  subject  of 
storage  on  the  road  and  at  home,  for  on  the  road  the  gauge 
ought  to  be  narrow  enough  to  go  into  the  ordinary  double 
store  or  into  a  stall  in  a  stable,  which  is  usually  4  ft.  6  in. 

Then  in  passing  on  the  road  in  narrow  places  track  cuts 
quite  a  figure. 

I  am  of  the  opinion  that  a  narrow  rig  (3  ft.  10  in.)  would  be 
the  thing. 

Now,  as  to  turning  with  a  very  narrow  rig,  the  short  turn 
can  be  applied.  A  Crank  on  Wheels. 


To  Prevent  Incrustation  of  Boilers. 


Chicago,  June  7,  1899. 
Editor  Horseless  Age  : 

I  have  read  with  interest  in  the  columns  of  your  paper  the 
opinions  of  manufacturers  of  steam  vehicles  regarding  the 
scaling  of  their  boilers  and  I  think  it  quite  safe  to  predict  that 
when  their  vehicles  come  west,  and  the  hard  water  we  have 
here  is  used  in  their  boilers  they  will  learn  a  thing  or  two  : 
namely,  that  it  is  an  absolute  necessity  to  use  some  agent  to 
free  the  water  of  lime. 

I  have  ordered  a  steam  carriage,  which  has  caused  me  to 
seek  some  means  of  preventing  boiler  scale,  and  have  found 
that  2  oz.  of  oxalate  of  ammonia  dissolved,  say  in  a  quart  of 
water  and  throughly  mixed  in  a  barrel  of  52  gals,  will  precip- 
itate the  lime,  after  which  the  water  may  be  drawn  off  as  it  is 
wanted  and  used  without  any  danger  of  incrustation  in  the 
boiler. 

Tri-sodium  phosphate  is  another  excellent  agent  to  purify 
hard  water  for  boiler  use. 

I  send  you  these  lines  thinking  perhaps  they  may  interest 
you  and  possibly  save  some  of  the  users  of  steam  vehicles  from 
burning  out  their  boilers.  Enclosed  please  find  $2.00  for  one 
year's  subscription.  Yours  truly,  M.  B.  Pinb. 
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as  cups,  cones  and  nuts  can  be  turned  quickly  from 
the  bar  The  head  stock  is  powerfully  built,  and  is  pro- 
vided with  a  back-geared  friction  head,  giving  the  necessary 
fast  and  slow  speeds  by  the  simple  movement  of  the  lever. 
The  head  proper  is  geared  at  the  ratio  of  8  to  r,  and  the  face  i 
plate  is  also  provided  with  shift  gear  giving  a  ratio  of  14  to  i; 


Keftders  omu^  Information  from  this  ilepartmeDt  are  re<iueiited  to 
give  credit 


Two  Special  Garvin  riachines* 


With  characteristic  foresight  the  Garvin  Machine  Co*,  of 
New  York,  began  to  prepare  for  the  motor  vehicle  industry 
about  a  year  ago.  From  their  extensive  experience  in  the 
bicycle  business  they  knew  well  the  types  of  machine 
to«jls  which  would  be  required  by  manufacturers  in  this  new 
line,  and  now  have  ready  for  the  market  several  special  ma- 
•  dnts  precisely  adapted  to  thii?  work.  Among  these  arc  their 
No,  14  turret  machine  and  the  double  turret  screw  machine 
illustrated  here, 

THE    NO.    14   TUKKET    MACHINE. 

The  No.  14  turret  machine  is  a  new  type  of  tool  designed 
for  motor  carriage  work,  being  larger  than  similar  tools  of 
this  class,  and  is  built  specially  for  finishing  gear  wheels,  bal- 
ance wheels,  flanges  and  pulleys.  It  is  equipped  complete  with 
a  set  of  universal  tools,  including  automatic  opening  die  heads 
and  collapsible  taps,  the  tools  being  so  arranged  that  the 
boring,  facing  and  turning  can  be  done  at  the  same  time.  The 
spindle  is  arranged  with  an  automatic  stock -feeding  device* 
taking  bars  up  to  aVS-inch  diameter  and  with  the  collet  thrust 
removed  a  bar  35^-inch  diameter  can  be  passed  through  the 
spindle  held  in  a  chuck*  The  turret  is  so  arranged  that  a  bar 
of  stock  can  be  turned  2  inches  in  diameter  by  24  inches  in 
length.  The  adjustable  box  tool  will  turn  a  piece  3  inches  in 
diameter    by    5     inches    in    length.     Thus    all     such    pieces 


DOtlHLE   TURRET   SCREW    MACHINE. 

which  will  supply  ample  power  for  turning  out  large  cast  steel 
gears  and  simitar  work.  The  power  feed  to  tlie  turret  is  sup- 
plied  with  numerous  changes  of  feed  and  the  three  speed  fric- 
tion countershaft,  tn  combination  with  the  geared  friction  head, 
will  give  the  machine  twenty-fnur  changes  of  speed.  The  turret 
is  made  hexagonal  leaving  ample  surface  for  bolting  on  the 
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tools  and  special  fixtures  of  various  character:  An  adjustable 
stop  and  trip  is  provided  for  each  separate  tool  in  the  turret. 
The  cross  slide  is  arranged  with  adjustable  tool  blocks  so 
that  they  can  be  set  fur  turning  any  diameter,  as  well  as  being 
capable  of  lateral  adjustment.  The  gap  in  the  bed  allows  a 
swing  for  finishing  work  30  inches  in  diameter.  A  large  range 
«)f  feeds  by  change  gears  is  provided  s(^  that  an  accurate  lead 
for  screw  cutting  can  be  maintained  when  the  die  is  fed  upon 
the  work  without  losing  or  gaining  on  the  pitch.  The  second 
set  of  gears  provides  proper  feeds,  and  by  means  of  a  handle 
in  the  head  stock  the  feed  can  instantly  be  changed  to  regular 
screw  cutting  or  vice  versa.  The  collet  chuck  and  wire  feed 
is  operated  by  a  pilot  wheel. 

DOUBLE  TURRET    SCREW    MACHINE. 

The  above  illustrates  a  new  type  of  tool  designed  for 
operating  simultaneously  on  both  ends  of  the  work,  such  as 
wheel  hubs,  axles,  sleeves  and  similar  parts.  A  great  saving 
is  effected  by  the  use  of  this  type  of  machine,  for  the  reason 
that  the  work  is  only  handled  once,  and  the  error  from  re- 
handling  is  thus  avoided.  Both  ends  being  turned  and  faced 
at  the  same  time,  are  necessarily  true  with  each  other,  and 
likewise  the  inner  end  bearings  will  also  be  made  parallel.  The 
machine  is  provided  with  reversing  motion  so  that  right  and 
left  hand  threads  may  be  cut,  and  is  fitted  with  a  special  set 
of  tools,  including  automatic  opening  die  head  and  collapsible 
taps.  The  central  chuck,  in  which  the  work  is  held  by  right 
and  left-hand  screw  operating  jaws,  is  provided  with  anti- 
friction bearings,  thoroughly  protected  from  chips  and  dirt. 
The  tool-carrying  turrets  on  either  side  of  machine  can  be 
onerated  either  independently  or  simultaneously,  and  are  pro- 
vided with  several  changes  of  power  feed. 


Motor  Vehicle  Repair  Shop. 


REPAIRING. 

A  motor  vehicle  repairer  cannot  do  good  work  with  poor 
tool.  Tools  that  are  worn  can  frequently  be  made  good  as  new. 
Take  the  shop  anvil  for  illustration.  If  the  corners  are  broken 
or  worn  as  at  (c).  Pig.  i,  you  cannot  draw  down  any  work 
correctly.  If  the  point  is  broken  as  at  (b)  the  anvil  is  a  bother. 
A  new  anvil  costs  several  dollars.  The  old  one  can  be  re- 
ground  to  the  line  (a)  by  an  anvil  maker  at  a  cost  of  less  than 
a  dollar.  This  will  square  the  corners  and  give  opportunity 
to  round  off  the  point,  making  the  anvil  practically  as  good  as 
new,  as  in  Fig.  2.  Rctenipering  the  anvil  will  improve  it.  Have 
the  hardy  hole  upset  and  forged  out  again. 
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THE     VISE. 


Frequently  parts  of  motor  vehicles  are  abrased  and  much 
dcfcctivi'  work  done  owiujL?:  to  a  vise  being  in  poor  condition. 
The  corners  <>f  tin-  vise  may  be  broken  off  as  at  (a)  and  (b). 
Fig.  3.  or  the  thread  in  the  sheath  may  be  gone.  The  jaws 
can  be  fixed  by  taking  the  vise  apart  and  welding  on  pieces  of 
forged  steel,  a^  in  I-'i^.  4.  To  do  this  well,  heat  the  jaws  high 
and  the  piece  low  and  use  borax  and  plenty  of  hammering 
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when  welding.  Then  square  off  the  corners,  finish,  and  you 
have  virtually  a  new  jaw  piece  for  the  vise,  as  in  Fig.  5.  To 
replace  a  worn  or  broken  thread  in  the  sheath,  heat  and  re- 
move the  old  thread  and  wind  on  some  steel  wire  of  right  sire 
as  in  Fig.  6,  turn  this  into  the  old  sheath  so  as  to  get  the 
thread  adjustment  right,  remove  and  braze  the  wire  on. 

CARE  OF  DIES. 

Either  machine  or  hand  plate  dies  for  cutting  or  cleaning 
threads  on  the  bolts  and  shoulder  pieces  of  parts  of  motor 
vehicles  must  be  kept  in  good  condition,  if  good  work  is 
wanted.  Dies  become  dull  in  time  and  tear  the  thread  and 
sometimes  twist  off  the  smaller  bolt.s.  To  sharpen  dies,  such 
as  are  used  for  ordinary  motor  vehicle  work,  first  draw  the 
temper.  This  can  be  done  by  heating  and  placing  in  sand  for 
about  ten  hours.  Better  results  are  obtained  by  using  a  cast 
iron  box,  which  can  be  bought  for  a  small  sum  at  any  iron 
foundry,  No.  7.  The  dies  should  be  burned  in  the  sand  and  the 
cover  put  on  as  in  No.  8. 
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Previous  to  putting  the  dies  in  the  sand,  heat  them  red. 
Al.so  heat  the  sand.  Then  after  the  box  is  made  up,  allow  the 
whole  to  cool  over  night.  The  dies  will  be  found  right  to 
handle  in  the  morning.  The  threads  may  be  renewed  by  turn- 
ing the  dies  on  the  tops.  Next  the  temper  must  be  restored, 
which  can  be  done  by  coating  the  threads  with  rye  meal  mixed 
with  water,  then  heating  the  dies  to  dull  red  and  hardening  by 
cooling  in  water.  The  meal  paste  protects  the  fine  edges  of  the 
threads  from  burning  in  the  intense  heat.  Dies  threaded  as 
above  will  be  about  as  good  as  new. 


How  the  Dusky  Cabbies  of  Atlanta 
View  It. 

This  innovation  for  the  traveling  public  is  causing  wild  dis- 
content among  the  local  cabbies.  They  are  actually  afraid  that 
the  electric  competition  might  injure  their  business,  and  are 
putting  up  all  sorts  of  arginnents  against  "auter-mobules,"  as 
they  call  them.  One  dusky  driver,  who  has  been  following  a 
skinny  horse  in  Atlanta  for  years,  advanced  the  argument  last 
night  that  Atlanta's  streets  were  entirely  too  narrow  for  the 
horseless  cabs,  which  collided  every  hour,  he  said,  on  Broad- 
way and  Fifth  avenue.  Another  claimed  the  automobiles  were 
dangerous  in  thunderstorms,  and  still  another  claimed  these 
turn-crank  vehicles  were  worse  than  horses  for  running  away. 
— Atlanta  Constitution, 
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UNITED  STATES  PATENTS. 


No.  626*440— Motor-Bicycle— Joseph  F.  Radcrs,  New  York. 
N.  Y.,  assignor,  by  direct  and  mesne  assignments,  of  one-half 
to  Edward  N,  Dickerson.  same  place.  Application  filed  Feb- 
ruary 17,  1896. 

It  is  the  intention  in  the  operation  of  this  invention  to  make 
use  of  the  joltmg  movements  of  the  rider  to  effect  a  compres- 
sion of  air  and  its  storage  in  the  reservoir  B.  Provision  is  also 
liiade  by  which  additional  compression  and  storage  may  be  de- 
rived from  the  surplus  energy  developed  by  the  bicycle— as,  for 
instance,  while  it  is  descending  an  incline.  Air  thus  com- 
pressed and  under  tlic  control  of  the  rider  may  be  led  from  the 
reservoir  and  serve  as  the  motive  fluid  in  a  suitable  device  in 
operative  connection  with  the  drivnig- wheel  of  ihc  bicycle,  and 
thus  be  added  to  the  effort  exerted  by  the  rider. 

The  cylinders  Ai,  A2,  and  A;^,  are  conveniently  secured  to 
rings  ai  a2  and  the  connected  parts  rigidly  attached  to  the 
reservoir  B  or  directly  to  the  frame  A.  The  cylinders  are  sin- 
gle-acting and  provided  wilh  trunk-pistons  A4,  from  each  of 
which  extends  a  connecting  rod  aj,  taking  hold  of  a  crank-pin 
a4  at  the  opposite  end.  The  crank  serves  to  rotate  a  shaft  C, 
mounted  in  suitable  bearings  and  provided  with  a  sprocket- 
wheel  c,  connecting  with  the  ordinary  pedal  crank -shaft  Ci  by 
a  chain  and  sprocket-wheel  connection  cL  Suitable  passage- 
ways extend  from  the  outer  end  of  each  of  the  cylinders  Ai 
A  J  A3  to  a  valve  casing  or  chest  Di,  through  the  walls  of 
which  they  fiass  by  ports  d.  The  valve  D2,  controlling  the 
movement  of  the  air  to  and  from  the  cylinders,  is  rigidly  se- 


cured to  the  shaft  C  and  works  in  the  casing  Di,  It  is  pro- 
vid-^d  with  a  short  port  dt  and  a  long  port  d2,  extending 
around  the  periphery  of  the  valve,  the  former  of  which  serves 
as  an  air-inlet  to  the  several  cylinders  and  the  latter  perform- 
ing the  functions  of  an  cxhaust-outlet.  The  two  pons  or  open- 
ings di  and  d2  in  the  valve  are  i^eparatcd  from  each  other  by  a 
partition  dj,  which  divides  the  interior  of  the  valve  into  two 
chambers.  The  casing  Di  is  provided  with  end  plates  d4, 
completely  inclosing  these  chambers,  and  to  their  respective 
chambers  the  inlet  and  exhaust  pipes  D3  D4  arc  affixed. 

D5  is  an  air  compressor  or  ptimp,  operated  from  a  piston  of 
one  of  the  aforesaid  cylinders  and  serving  to  force  air  into  the 
reservoir  B  when  the  bicycle  is  running  freely  of  itself  and 
developing  suiplus  energy  which  it  is  desired  to  store, 

I  have  also  adapted  the  cylinders  Ai  A2  A3  to  be  used  as 
compressors  when  desirable  to  store  air  in  the  reservoir  B,  so 
constructing  the  apparatus  that  either  one,  two,  or  all  three  of 
the  cylinders  may  be  ixsGd.  To  this  end,  instead  of  extending 
the  passagewa>s  directly  from  a  cylinder  to  the  valve*casing 
Di,  conduits  are  extended  connecting  wilh  the  casing  and  with 
the  cylinder  end  to  a  plug-valve  E,  to  the  casing  of  which  lat- 
ter the  ends  of  the  conduits  are  rigidly  secured.  Suitable  re- 
cesses are  provided  in  the  body  of  the  valve^  connecting  the 
proper  conduits  or  pipes  with  each  otUcr.  These  recesses  are 
of  such  size  and  arrangement  as  to  successively  cut  off  commu- 
nication between  the  cylinders  and  main  supply-valve  upon  the 
shaft  during  the  rotation  of  tlie  plug-valve.  The  pipes  leadmg 
from  the  valve  E  to  the  cylinder  Ai  and  to  the  valve-casing  Dj 
arc  marked  e  ei.  Those  for  the  cylinder  A2  arc  marked  ea  ej, 
and  those  for  the  cylinder  A3  are  marked  e4  es. 

To  convert  the  three  cylinders  Ai  A2  A3  into  Cfiinpressors, 
it  is  necessary  that  the  passageway  which  ordinarily  serves  to 
receive  air  from  the  reservoir  B  should  be  open  to  the  atmos- 
phere and  that  opening  which  ordinarily  forms  the  exhaust  of 
the  engine  or  is  open  to  the  atmosphere  should  be  connected 
with  the  reservoir.  The  inlet  and  exhaust  pipes  D3  D4  extend 
from  the  valve-casing  Di  aforesaid  to  the  valve  E.  to  the  cas- 
ing of  which  they,  as  well  as  pipes  C  Ci,  leading,  respectively, 
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lo  the  atmosphere  and  from  reservoir  B,  are  secured.  Nor- 
mally or  while  the  cylinders  are  acting  as  engines  to  propel  the 
machine  a  recess  g  in  the  body  of  the  valve  places  the  pipe  Ci, 
leading  from  the  reservoir,  in  communication  with  the  pipe 
D3,  leading  to  the  inlet  to  the  cylinders,  and  an  independent 
openinj?  gi  places  the  pipe  D4,  leading  from  the  exhaust  side  of 
valve  D2,  in  communication  with  the  air-outlet  G.  When, 
however,  the  valve  E,  which  may  be  located  at  any  convenient 
point  on  the  bicycle,  is  given  a  slight  turn,  pipes  D3  G  are 
placed  in  communication  by  peripheral  recesses  and  cross- con- 
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nection  g3,  and  pipes  Gi  and  D4  are  also  placed  in  communi- 
cation by  similar  recesses  g4.  thus  converting  the  cylinders  into 
compressors.  This  connection  is  maintained  during  subse* 
quent  rotation  of  the  valve,  which  successively  cuts  out  cylin- 
ders A I  A2  A3  until  it  again  returns  to  its  normal  position. 
The  pipe  Gi,  leading  to  the  reservoir,  may  be  provided  with  a 
stop-\alve  11,  and  a  check- valve  Hi  is  also  provided,  which  is 
so  constructed  that  it  may  be  thrown  into  operative  position 
when  compression  from  one  or  more  cylinders  is  taking  place, 
but  may  be  rendered  inopcrcitive  when  the  cylinders  are  acting 
to  propel  the  machine.  A  construction  accomplishing  this  end 
is  shown  in  Fig.  12,  in  which  two  chambers  W  \Vi  are  formed 
in  the  valve-body,  the  partition  W3  between  the  two  chambers 
being  provided  with  a  valve-seat  for  the  valve  W5.  The  portion 
of  the  pipe  Gi  between  the  reservoir  B  and  valve  Hi  communi- 
cates with  chamber  Wr  above  the  valve  through  port  w6, 
while  the  portion  of  the  pipe  between  the  valve  Hi  and  valve 
E  communicates  with  the  chamber  W  below  the  valve  through 


port  w.  The  spring  w4  embraces  the  valve-stem  w/,  urging 
the  valve  to  its  seat.  When  it  is  desired  that  the  valve  shall  be 
held  away  from  its  seat,  there  is  provided  a  boss  or  projection 
wi  upon  the  valve-stem,  which  when  the  latter  is  turned  con- 
tacts with  the  boss  w2  upon  the  top  of  the  valve-casing  and  by 
riding  up  upon  the  same  causes  the  stem  and  valve  to  be  ele- 
vated and  held  in  this  elevated  position. 

The  pump  D5  comprises  a  cylinder  I  of  relatively  small  di- 
ameter and  one  or  more  cylinders  Ii  of  larger  diameter.  The 
pistons  of  these  cylinders  are  connected  by  a  crosshead  i,  at- 
tached to  piston  rods  ii  i2,  passing  through  stuffing  boxes  13 
14  in  the  ends  of  the  cylinders  III.  The  larger  cylinder  Ii  is 
provided  with  a  valve-controlled  air  inlet  is,  while  its  outlet  is 
through  a  valve-controlled  conduit  i6,  extending  from  near 
the  bottom  of  the  cylinder  to  near  the  top  of  the  smaller  cylin- 
der I.  The  piston  of  this  latter  cylinder  is  provided  with  uic 
valve  Z,  permitting  air  to  flow  from  one  end  of  the  cylinder  to 
the  other  and  finally  discharge  into  the  air  reservoir  B  through 
a  suitable  valve-controlled  passageway  17.  The  pump  is  pro- 
vided with  suitable  means  for  rendering  it  inoperative.  For 
instance,  a  valve  K  may  be  provided,  throwing  the  discharge 
into  the  atmosphere  when  properly  positioned. 

It  is  also  a  feature  of  the  invention  to  utilize  the  jolting 
movements  of  the  rider  as  a  means  for  further  compressing  air 
into  the  reservoir.  For  this  purpose  is  secured  the  saddle  L  to 
the  cross-head  1  of  an  air  compression  pump,  which  discharges 
through  a  suitable  valve-controlled  passageway  li  into  the 
reservoir  B. 

No.  626,294— Self- Propelled  Vehicle — Edward  Joel  Penning- 
ton, Coventry,  England.     Application  filed  October  23,  1896. 

This  invention  relates  preferably  to  three- wheeled  vehicles. 
In  the  drawings.  Fig.  i  is  a  side  elevation,  and  Fig.  2  is  a  plan, 
of  the  vehicle. 

The  framework  is  tubular  and  comprises  two  inclined  longi- 
tudinal tubes  A,  bound  together  where  necessary  by  cross 
frames  or  connections  Ai  and  carrying  at  the  front  end  a 
cross-tube  A2,  which  forms  another  cross  connection  between 
the  two  tubes  A  and  supports  the  steering-heads  B  for  two 
steering-wheels  C  Ci,  carh  carried  in  its  appropriate  fork  Bi. 
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The  steering  is  cfiFcctcd  from  tlr-  back  by  a  steering-rod  D, 
pjvoted  in  the  framing  and  provided  with  a  handlc-bar  Di,  to 
be  controlled  by  tlie  rear  rider,  who  sits  upon  the  saddle  E. 
At  ihe  lower  end  of  the  rod  D  is  a  chain-wheel  Dj,  around 
which  passes  a  short  Icngih  of  pitch-chain  F,  connected  by 
rods  Fi  to  similar  short  lengths  F2  of  pitch-chain,  which  gear 
with  Sprocket-wheels  B2,  fixed  upon  the  stems  of  the  forks  Bl. 
a  rod  ¥3  being  employed  to  connect  the  two  portions  of  chain 
at  F2  at  the  opposite  sides  of  the  machine,  so  that  the  three 
chain-w^heek  D2  B2  B2  are  _t?ea red  together  by  the  endless  con- 
nection F  Fl  F2  F3  under  the  control  of  the  steering  handle- 
bar Di,  whereby  the  forks  are  movable  to  turn  the  wht-cls  C 
Ci  by  which  the  vehicle  is  steered*  The  saddle  E  is  carried  on 
a  central  tube  or  frame  A3,  which  carries  also  other  seals  or 
saddles  Ei  E2  E3,  the  first  and  last  being  by  preference  so  ar- 
ranged that  the  persons  using  those  seats  sit  facing  forward, 
though  the  persons  using  the  other  scats  face  sidewise. 

For  the  feel  of  the  riders  foot-boards  G,  rests,  or  equivalents 
are  provided  The  person  who  uses  the  rear  saddle  E,  which 
is  raised  higher  than  the  others,  is  intended  to  have  control 
of  tlie  vehicle.  All  the  necessary  handles  for  starting,  regulat- 
ing, steering,  braking,  and  generally  controlling  the  vehicle  arc 
arranged  in  proximity  to  that  saddle. 

H  are  the  cylinders  of  the  motor,  which  preferably  should 
be  an  explosion-cngmc  of  the  well-known  Pennington  t3T>e. 
They  arc  carried  by  the  cross-tube  A2  and  supplied  with  oil 
from  a  reservoir  Hi,  fixed  on  the  framing. 

H2  is  the  drivang-shaft  of  the  motor  which  is  geared  through 
intermediate  gearing,  hereinafter  described,  to  the  gear  road- 
wheel  or  driving-wheel  J,  the  shaft  J I  of  which  is  journaled  in 
bearings  A4,  fixed  to  the  main  tubes  A  of  the  frame. 

H3  are  connecting-rods  by  which  the  movement  of  the  pis- 
tons of  the  motor-cylinders  is  converted  into  rotary  motion  of 
the  shaft  H2,  and  H4  are  pitch-chains,  whereby  the  mot(?r- 
shaft  H2  is  geared  to  intermediate  sprocket- wheels  K,  Fig.  i. 
carried  upon  a  sleeve  K3,  Fig.  2,  which  is  rotatable  upon  the 
rearmost  one  of  the  stays  Ai.  Upon  this  sleeve  are  fixed  an- 
other pair  of  sprocket -wheels  Ki,  which  are  geared  by  pitch- 
chains  H5  to  other  sprocket-wheels  J4,  rotatable  about  the 
shaft  Jl  The  two  sprocket-wheels  J4  are  of  different  sizes,  so 
that  when  driven  by  the  motor  they  will  turn  at  different 
speeds,  either  one  of  ihem  at  a  time  being  coupled  to  the  road- 
wheel  J  by  means  of  clutches  J2  (indicated  in  Fig.  2)  and  con- 
trolled by  levers,  such  as  J3,  Fig.  i,  which  preferably  should  be 
so  arranged  that  when  one  clutch  is  in  gear  the  other  is  out  of 
gear  Thus  the  speed  of  the  road-wheel  J  in  relation  to  the 
siwed  of  the  motor  depends  upon  which  of  the  two  sprocket- 
wheels  J4  is  caused  by  the  clutches  to  engage  with  the  road- 
wheel.  The  proportions  of  this  chain-gearing  arc  such  that 
the  angular  velocity  of  the  driven  wheel  J  is  considerably  less 
than  that  of  the  motor  crank-shaft  H2. 

H6  is  a  fiy-wheel  fixed  on  the  shaft  H2, 

N  is  a  handle  controlling  a  rod  Nr,  connected  to  a  valve  at 
N2,  whereby  admission  of  oil  to  the  mot  or -cylinders  is  regu- 
lated. 

O  is  an  electric  haliery.  and  Oi  a  switch-carrier  on  the  han- 
dle Di  to  control  the  current  led  from  the  battt  ry  to  the  igniter 
of  the  n  otor. 

Instead  of  explosive-cnginos  any  other  suitable  type  of 
motor  can  be  emplriyed.  operating  directly  or  through  the  me- 
dium of  any  desired  type  of  gearing  upon  the  driven  road- 
wheel  J. 

Beneath  each  side  of  the  side  ft>i>t-boards  G  is  a  quicting- 
chandicr  L,  Fig.  I,  of  any  suitable  construction,  into  which  the 
exhaust-gases  from  the  motor-cylinders  H  are  delivered*    The 


heat  given  up  by  these  gases  in  the  quieting-chambers  serves  to 
warm  the  side  foot -boards  G. 

It  is  convenient,  especially  where  explosion-engines  are  cm- 
ployed  to  drive  the  vehicle,  that  cycle-cranks,  such  as  M. 
should  be  provided  and  geared*  as  by  the  chain  Mi^  to  the 
sleeve  K3,  as  shown.  v\hich  carries  the  intermediaie  gear  K 
Ki,  The  said  sleeve  Kj  encircles  the  stay  Ar,  having  fixed 
upon  it  the  intermediate  chain- wheel  K  Ki,  hcreiubefore  re- 
ferred to,  and  also  a  chain- wheel  concealed  by  the  cham  Mi  in 
the  drawings,  which  by  the  said  chain  is  connected  to  a  similar 
but  smaller  chain- wheel  on  the  crank-shaft  M2  of  the  cranks 
M,  which  is  supported  in  a  bearing  A5  upon  one  of  the  frame- 
ttibes  A  and  a  bearmg  A6  on  the  frame-tube  A3.  The  cranks 
M  are  under  the  control  of  the  person  seated  on  the  saddle  E 
and  constitute  a  starting-gear  for  the  vehicle  and  also  a  foot-  1 
rest  for  the  rider  in  that  saddle.  Instead  of  being  geared  to 
the  intermediate  shaft  the  cranks  could  be  geared  to  the  mo- 
tor-shaft or  to  any  one  or  more  road-wheels  of  the  vehicle, 

A7  is  a  reversely-curved  stay -tube  of  two  circular  bends,  the 
center  of  each  bend  being  in  the  seat  or  saddle  placed  within  it 
and  the  stay-tube  serving  as  a  back  or  rest  for  the  rider  in  that 
seat. 

AS  are  supporting  tube^  by  which  the  curved  stay  is  con- 
nected with  the  main  tubes  A  of  the  frame.  It  will  be  seen 
that  at  the  front  end  of  the  vehicle  the  tube  A3  is  connected  to 
a  similar  curved  tube  Ag,  forming  a  rest  for  the  rider,  who 
occupies  the  front  seat  E3.  Thus  the  framing  is  in  three  tiers, 
the  lowest  tier  being  constituted  by  the  mam  tubes  A,  the  mid- 
dle tier  by  the  tubes  A3  A9,  and  the  top  tier  by  the  tube  A7. 

Aio  are  struts  supporting  a  tube  An,  which  extends  across 
the  angle  formed  by  the  downward  bend  at  the  rear  end  of  ihe 
lube  A3. 

The  c^cle-cranks  M  will  be  connected  with  the  part  to  be 
driven  by  ratchet  or  friction  or  other  clutch  mechanism,  so  ar- 
ranged that  if  the  rider  works  faster  than  tlie  other  shaft  he 
will  txert  power  to  propel  the  vehicle  or  rotate  the  engine- 
shaft,  but  when  the  engine-shaft  runs  away  the  cycle-shaft  will 
be  left  and  need  not  operate.  Preferably  this  action  is  auto- 
matic, as  in  the  case  of  a  ratchet  or  similar  clutch;  but  ordi- 
nary friction  or  grip  clutches  may  be  employed,  if  preferred. 

No.  626,395— Rcversing-Gear— Carl  C  Riotte,  New  York, 
N.  Y.    Application  filed  May  9,  1898. 

In  the  construction  shown,  A  is  a  brokcn-away  view  of  part 
of  the  engine-casing  or  any  other  suitable  support.  A I  is  a 
drip-pan,  preferably  attached  thereto  and  supporting  in  suitable 
journals  the  driving-sliaft  B.  This  shaft  is  divided  into  two 
parts  B  and  Bi»  as  shown  at  b,  and  is  driven  by  an  engine,  as 
at  T,  in  any  manner  desired.  The  beveled  gear-wheel  D  is 
keyed,  as  shown  at  di.  or  otherwise  fastened  to  the  part  B. 
To  the  part  Bi  is  fastened  by  a  key  ci  or  otherwise  a  beveled 
gear-wheel  C,  which  has  an  extension  c  on  the  shaft. 

E  is  a  revoluble  part,  preferably  in  the  form  of  a  frame  or 
casing  to  protect  the  mechanism,  having  a  head  ei  and  a  hub  e 
fittiug  loosely  on  the  shaft  Br,  so  that  the  shaft  may  rotate  in- 
di  pendent ly  of  this  casing. 

F  is  a  transverse  head,  preferably  of  circular  form  and  fitting 
the  interior  of  the  casing,  to  which  it  is  attached  by  the  pins  fl. 
This  head  F  has  a  plurality  of  perforations  f,  as  shown  in  Figs. 
5  and  6.  and  in  such  perforations  arc  inserted  the  beveled 
gears  G,  pivotally  held  in  place  by  the  pins  g  and  which  mesh 
with  the  gear-wheels  C  and  D,  It  will  be  observed  that  the 
extension  c  on  the  gear-wheel  C,  and  the  corresponding  exten- 
sion on  gear-wheel  D  enter  a  circular  recess  in  the  head 
F,  and  those  parts  of  the  head  F  and  of  said  two  gear- 
wheels which  lie  in  vertical  contact  with  the  head  F,  as  shown 
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in  Fig.  2,  bear  against  each  other,  and  as  these  gears  are  fixed 
to  the  shafts  the  head  at  these  points  takes  up  the  end  thrust 
of  these  shafts.  Furthermore,  in  this  construction  the  shafts 
arc  kept  in  alinement  and  partially  supported  at  their  ends  by 
the  extension  c  on  gear-wheel  C  and  the  corresponding  exten- 
sion on  gear-wheel  D  entering  and  fitting  the  circular  hole  in 
the  transverse  head  F. 

K  is  a  clutch  for  holding  from  rotation  or  releasing  the 
frame  or  casing  E. 

H  is  a  rock-shaft  actuated  by  a  lever  L  and  passing  through 
journals  Hi  on  the  drip-pan  and  carrying  arms  h  h  rigidly 
fastened  to  it.  The  clutch  K  in  this  embodiment  of  my  inven- 
tion is  preferably  in  the  form  of  a  rigid  ring,  as  shown,  and 
has  lateral  extensions  k,  which  slide  upon  guideways  a  on  the 
drip-pan.  Links  hi  are  pivolally  connected  to  these  lateral  ex- 
tensions and  also  to  the  arms  h,  so  as  to  throw  the  clutch  K 
into  and  out  of  engagement  with  the  casing  E  when  the  lever 
L  is  operated. 

The  gear-wheel  D  has  lugs  d  projecting  from  one  face  of  it. 

O  O  constitute  a  second  frictional  clutch,  preferably  in  the 
form  of  a  split  spring-ring,  each  section  of  which  has  an  ear 
P  and  a  lug  pi.  The  ears  P  have  recesses  in  them,  which  en- 
able them  to  be  fitted  over  and  slightly  rock  upon  the  projec- 
tions d,  and  they  are  movably  held  in  place  by  pins  r.  The 
ring  when  in  place  is  preferably  of  a  si/.c  which  just  fits  within 
the  casing  E. 

R  R  are  levers  pivoted  upon  the  pins  r  and  having  projec- 
tions S  S  adapted  to  engage  the  lugs  p  pi  when  said  arms  are 
thrown  outward. 

N  is  a  cam  for  operating  the  arms  R.  loosely  mounted  on  the 
shaft  B,  so  that  it  may  be  slid  longitudinally  thereon,  and  pre- 
ferably having  a  groove  n.  in  which  is  a  collar  Ni. 

M  are  levers  fixed  on  the  rocking  rod  H  and  engaging  trun- 
nions on  the  collar  Ni,  as  shown,  to  operate  the  cam. 


When  the  parts  are  in  the  position  shown  in  Figs,  i  and  2, 
the  clutch  K  engages  the  casing  E  and  prevents  the  same  from 
rotating.  The  beveled  wheel  D  rotates  with  the  shaft  B  and 
communicates  a  rotary  motion  through  the  beveled  gears  G  G 
to  the  gear-wheel  C.  The  wheel  C  is  fixed  to  the  shaft  Bi, 
and  said  wheel  and  shaft  will  therefore  be  rotated  at  this  time 
in  the  opposite  direction  from  that  of  the  wheel  D  and  shaft  B. 
If  now  it  is  desired  to  reverse  the  shaft  Bi,  it  is  only  necessary 
to  throw  over  the  lever  L,  which  will  rock  the  shaft  H  and 
arms  M  and  h,  throwing  the  clutch  K  out  of  engagement  with 
the  casing  E,  and  throwing  the  cam  N  into  engagement  with 
the  arms  R.  As  the  arms  R  are  engaged  and  moved  by  the  cam, 
the  projections  S  will  be  moved  in  the  opposite  direction  and 
will  engage  the  lugs  pi  pi,  and  the  diameter  of  the  clutch  will 
be  increa.«-ed  as  the  parts  O  O  are  outwardly  bent  and  will  en- 
gage the  inner  surface  of  the  casing  E,  which  will  then  be  car- 
ried along  by  the  wheel  D.  As  the  beveled  gears  G  are  fixed 
relatively  to  the  casing  E,  no  rotary  motion  around  their  pivots 
can  be  given  them  as  long  as  the  clutch  O  tightly  engages  the 
casing  E,  and  as  they  at  all  times  mesh  with  the  gear-wheel  C 
said  gear-wheel  will  be  carried  on  in  the  same  direction  of 
rotation  as  that  of  the  wheel  D,  thus  reversing  its  former  rota- 
tion. 

By  this  construction  the  shaft  Bi  may  be  quickly  rotated  in 
either  direction  by  a  mere  movement  of  thef  lever  L  without 
any  sudden  shock  or  jar,  as  the  clutches  will'come  into  action 
graduall}',  and  therefore  the  cogs  of  the  gear-wheels  arc  not 
liable  to  become  stripped  or  the  parts  in  any  way  injured.  The 
speed  of  the  shaft  Bi  in  either  direction  may  be  regulated  by 
the  intermediate  positions  of  the  two  clutches,  and  when  both 
clutches  arc  out  of  engagement  with  the  casing  E  the  casing  or 
gears,  or  both,  will  idly  rotate  and  communicate  no  movement 
to  the  sh«'>ft  Bi.  All  movements  of  the  shaft,  either  in  speed  or 
direction,  may  therefore  be  accurately  controlled  by  the  manip- 
ulation of  the  lever  L. 

No.  626,445 — Variable  Speed  Gearing — Hinsdale  Smith, 
Springfield,  Mass.    Application  filed  March  14,  1899. 

This  gearing  is  said  to  be  especially  available  for  use  in  mo- 
tor-propelled vehicles  and  launches. 

The  object  is  to  provide  a  variable-speed  gearing  of  the  class 
indicated  which  is  even  simpler  than  that  applied  for  by  the 
same  inventor  July  6,  1898. 

The  in\ention  consists,  primarily,  in  a  speed-gearing,  of  the 
combination  of  a  shaft  mounted  for  rotation,  a  main  or  carrier 
wheel  mounted  and  freely  rotatable  inon  and  relatively  to  said 
shaft,  a  planet-axle  carried  by  said  main  wheel  parallel  with 
said  shaf:,  a  pair  of  united  planet-wheels  on  said  planet-axle,  a 
gear  on  said  shaft  meshing  with  one  of  said  planet-wheels  and 
means  for  locking  said  gear  to  the  shaft,  another  gear  loose  on 
said  shaft  and  meshing  with  the  other  of  said  planet-gears,  and 
means  for  locking  the  last-named  gear  temporarily  to  the  shaft 
or  for  locking  it  temporarily  against  rotation. 

Claim. — The  combination  with  the  speed  gearing,  consisting 
of  a  fixed  support  and  oppositely-arranged  clutch  members 
thereto  provided,  the  shaft  A  mounted  for  rotation  within  said 
support  and  having  the  clutch  members  13  and  25,  a  carrier- 
wheel  B  loosely  rotatable  on  and  relative  to  the  shaft  and  car- 
rying the  united  planet- wheels  m  and  j,  the  gear-wheel  D 
adapted  to  be  clutched  tc  said  shaft-clutch  13.  or  to  one  of  the 
clutches  of  the  stationary  support,  the  gear-wheel  C  and  the 
clutch  nirmbcr  23  thereof  adapted  to  engage  either  the  adja- 
cent shaft-clutch  or  the  fixed  support-clutch,  clutch -operating 
connections  q  and  r,  a  rotatable  plate  having  the  slot  32  to 
which  one  .>f  said  connections  is  secured,  the  handle-bar  H, 
pl.-otally  mounted  to  swing  relatively  to  and  through  the  slot 
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of  said  mtauUlc  plate,  a.iv^  l.*^  ^J^JlJusmg  guards  between  which 
sail!  handle-kver  is  extended,  and  parallel  with  or  aiigular  to 

irhich  the  said  slot  of  the  plate  may  be  brought  by  a  rotational 

novcnienf  of  the  handle-lever. 


No.     626^444 — Variable-Speed     Gearing — Hinsdale     Snr  i 
Springfield,  Mass.     Application  filed  Jnly  6.  1898. 

Fig.  I  is  an  end  elevation.  Fig,  2  is  a  central  verH'zal  %t*v.- 
tion  of  the  same  taken  on  the  line  2  2,  Fig.  1,  Fig.  3  is  a  per- 
spective and  sectional  view  designed  to  show  nior*'  readily  the 
relative  arrangement  of  the  several  gears  one  to  thtf  other,  and 
to  the  driving  and  driven  parts, 

A  rcpresLMits  a  shaft  which  under  the  one  aspect  of  this 
mfchaniF-m  is  to  be  regarded  as  the  driven  part,  and  B  repre- 
scntii  a  piilley-likt?  wheel  loosely  mounted  to  turn  about  the 
:^hafl,  constituting  the  driving  part,  b  indicating  a  driving  belt 
therefor.  The  wheel  B  is  constructed  with  a  widened  rim  and 
a  web  or  spokes  e  uniting  its  hub  and  said  rim. 

C  and  D  represent  spur  gear-wheels  of  unequal  diameters 
loosely  nic*itnted  on  the  shaft  A  at  opposite  sides  of  the  wheel 
B,  each  having  a  clutch  member  C2  D2  at  its  outer  end,  and 
splined  on  ihe  shaft  outside  of  each  gear-wheel  is  the  clutch 
mem!>er  Cj  D3.  having  combined  therewith  the  operating- 
levers  c  and  d  for  throwing  the  sliding  splined  clutch  members 
into  or  out  of  connection  with  the  said  gear-wheeiri,  whereby 
at  pleasure  each  is  rendered  fast  on  or  loose  from  the  shaft, 
nnd  the  outer  portion  of  each  gear-wheel  C  D  is,  moreover, 
constructed  with  a  grooved  cylindrical  portion  d,  about  which 
is  the  respectively  provided  strap  f,  the  approached  ends  of 
each  thereof  being  connected  to  the  arms  g  g  of  an  angular 
lever,  the  location  of  which  is  suitably  radially  distant  from 
the  strap-surrounding  cylindrical  part,  and  each  of  these  two 
ariued  levers  is  mounted  to  rock  on  a  journal  or  pivot  shaft 
and  has  an  ope  rating- 1  ever  h,  whereby  to  oscillate  it  for  the 
purpose  of  leaving  the  strap  free  or  of  tightening  it  about  the 
cylindrical  portion  of  the  gear-wheel,  all  in  a  well-known  man- 
ner, the  strap  and  its  tightener  constituting  in  themselves  no 
invention. 

The  wheel  B  carries  between  its  hub  and  rim  the  journal- 
shaft  i,  the  length  of  which  is  parallel  with  the  axis  of  tlie 
wheel  B,  said  shaft  being  bodily  revoluble  in  unison  with  the 
said  wheel  by  which  it  is  carried  and  also  independently  ro- 
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tatable  on  its  own  axis,  and  this  journal-shaft  i  has  fixed  on 
the  opposite  ends  thereof,  located  at  opposite  sides  of  the 
wheel  B,  the  spur  gear-wheels  j  and  m  of  unequal  diameters, 
the  one  being  in  mesh  with  the  gear-wheel  C,  and  the  other  in 
mesh  with  the  gear-wheel  D,  and  both  while  rotating  in  unison 
are  also  revoluble  around  on  said  gears,  with  which  they  re- 
spectively mesh. 

In  the  drawings  the  journal-shaft  i  and  a  spur  gear-wheel  j 
and  m  are  shown  duplicated  at  diametrically  opposite  locations 
on  the  gear-carrying  wheel  B.  The  provision  of  the  second 
journal  shaft  or  arbor  i  and  the  two  gear-wheels  thereon  is  by 
no  means  a  necessity  to  the  operativeness  of  the  mechanism; 
but  these  are  preferably  employed  for  the  purposes  of  equilib- 
rium, and,  again,  instead  of  paired  sets  of  these  gear-carrying 
journals  more  than  tw^o  thereof  may  be  employed. 

This  mechanism  referred  to  in  connection  with  the  drawings 
is  capable  under  different  conditions  of  giving  two  speed  mo- 
tions, the  first  in  the  direction  of  that  of  driver  B  only  partially 
as  fast,  the  second,  reversed  of  that  of  driver,  also  only  partial- 
ly as  fast,  and  in  addition  a  speed  in  same  direction  and  at  the 
same  speed  with  the  driver.  Assuming,  as  an  example,  that 
the  gear-wheel  C  is  unrestrained  by  its  strap  and  by  the 
clutch  united  to  the  shaft  and  that  the  gear-wheel  D  is  un- 
ci utched  from  the  shaft  and  by  its  strap  held  against  being 
rotated,  the  rotation  of  the  gear  carrier  or  driver  B,  carrying 
the  gears  j  and  m,  will  cause  a  rotation  of  the  gear  j  in  the 
same  direction  as  that  of  the  rotation  of  the  driver  B,  but  with 
greater  frequency  of  rotation,  if  the  gear  D,  which  is  re- 
strained, has  more  teeth  than  the  gear  m,  revolving  around 
and  in  mesh  with  it,  so  that  if,  for  instance,  gear  D  has  twenty- 
four  teeth  and  the  gear  m  has  sixteen  teeth  a  complete  revolu- 
tion of  m  around  D  will  cause  m  to  be  rotated  on  its  own  axis 
one  and  one-half  times  in  the  same  direction  as  it  revolves,  and 
the  gear-wheel  j,  assumed  to  have  twenty-teeth  (which  meshes 
into  the  equal-sized  gear  C,  coupled  to  the  shaft),  while  it  has 
during  one  revolution  thereof  its  one  and  one-half  rotations, 
by  reason  of  also  revolving  completely  around  the  gear-wheel 
C  will  cause  gear  C  and  the  shaft  to  be  turned  one-half  a  rota- 
tion to  every  rotation  of  the  driver  B  and  in  the  reverse  direc- 
tion from  that  of  the  driver.  Assuming,  again,  that  gear  C  is 
unclutched  iron\  the  shaft  and  restrained  by  its  tightened  strap 
against  being  turned  and  gear  D  is  clutched  to  the  shaft  and  by 
its  loosened  strap  left  free  to  turn,  it  will  be  found  that  each 
revolution  of  the  driver  will  cause  the  gear  j,  carried  thereby, 
to  be  rotated  once  in  the  same  direction  that  the  driver  re- 
volves, and  each  concurrent  rotation  of  the  connected  gear  m, 
revolving  around  and  in  mesh  with  the  gear-wheel  D  of  great- 
er diameter  in  making  each  complete  revolution  about  said 
gear,  causes  that  gear  and  the  shaft  to  be  revolved  a  fraction 
of  a  turn  equal  to  the  difference  between  the  number  of  teeth 
in  wheel  m  and  the  number  in  gear-wheel  D  and  in  the  same 
direction — that  is  to  say,  with  tl'.e  relative  number  of  gear-teeth 
mentioned  the  driver  B  will  rotate  the  shaft  in  the  same  direc- 
tion, but  only  one-third  aiv  fast.  By  holding  one  of  the  strap- 
surrounded  gears  and  leaving  the  other  unclutched  the  driver 
R  will  be  without  effect  in  its  rotation  to  turn  the  shaft.  By 
loosening  the  straps  for  both  gears  and  throwing  both  these 
gears  into  the  clutch  with  the  shaft  the  shaft  will  be  driven 
equally  with  the  driver  B  in  the  same  direction — that  is,  as  one 
with  it — for  the  two  clutches  together  through  the  connected 
gearing  lock  the  wheel  to  the  shaft,  and  if  now  one  or  both  of 
the  straps  are  placed  in  bind  about  the  cylindrical  portions  of 
their  respectively  adjacent  gear-wheels  C  or  I)  they  may  be 
utilized  as  brakes  to  reduce  the  speed  of  the  mechanism  as 
driven  by  the  belt. 


The  driving-power  may  be  applied  through  the  shaft  A  and 
the  same  speed  forward  or  different  speeds,  forward  or  re- 
versed, imparted  to  the  gear-carrying  wheel  B,  this  obviously 
being  merely  a  reversal  in  the  manner  of  using  the  mechanism 
which  will  be  more  available  in  some  cases,  and  by  changing 
the  relative  sizes  of  the  various  gear-wheels  correspondingly- 
different  relative  speeds  may  be  acquired  in  the  driven  part 
from  that  of  the  driving  part  to  provide  for  various  require- 
ments, besides  retaining  the  capability  of  causing  the  one  to  be 
driven  in  unison  with  the  other. 

No.  626,296— Device  for  Steering  Motor-Driven  Vehicles — 
Edward  J.  Pennington,  Walton-upon-Thames,  England.  Ap- 
plication filed  December  30,  1897. 

This  invention  comprises  a  stccring-pulley  or  the  like  run- 
ning on  an  overhead  rail  or  cable  and  an  arm  or  other  means 
for  connecting  the  pulley  t(  the  steering  apparatus  on  the 
vehicle,  the  whole  being  so  constructed  and  arranged  that  the 
lateral  movements  of  the  arm  or  other  connector,  due  to  the 
deviation  of  the  vehicle  from  its  true  course,  will  operate  to 
control  the  steering  apparatus,  and  so  automatically  bring  the 
vehicle  back  to  its  proper  course.  The  overhead  pulley  is 
pushed  or  drawn  on  its  rail  or  cable  by  the  vehicle. 

Referring  to  the  accompanying  drawing,  which  illustrates  in 
perspective  one  mode  of  carrying  it  into  practice,  a  four- 
wheeled  vehicle  driven  either  by  an  internal-combustion  en- 
gine or  electric  motor,  the  steering-forks  A  A  of  the  front 
wheels  are  furnished  with  arms  B  B,  connected  by  a  link  C- 
the  lateral  movements  of  which  operate  to  steer  the  vehicle. 

D  is  an  arm  pivoted  to  the  vehicle  at  D'  and  carrying  at  its 
upper  end  a  flanged  pulley  or  sheave  E,  which  runs  upon  the 


wire  or  cable  \\  l;y  \.'.r..ii  liu  blecriiig  is  controiled.  The 
wire  or  cable  is  supported  by  brackets  G',  carried  by  pil- 
lars G  or  otherwise,  and  constructed  so  that  the  pulley  E  can 
pass  them  readily.  The  lower  end  of  the  arm  D  is  forked 
and  engages  with  a  pin  C  on  the  link  C. 

Should  the  vehicle  when  traveling  on  the  road  deviate  from 
its  proper  course  the  arm  D  will  operate  to  move  the  hnk  C, 
and  so  turn  the  steering  wheels  in  such  a  direction  as  will  in- 
stantly bring  the  vehicle  back  to  its  proper  course. 

The  pulley  E  is  in  some  instances  arranged  underneath  the 
wire  or  cable,  in  which  case  the  arm  D  is  supported  by  a 
spring,  which  keeps  the  pulley  in  contact  with  the  cable. 

When  applying  the  improvement  to  vehicles  driven  by  elec- 
tric'ly  supplied  from  a  central  station  through  an  overhead 
wire,  the  arm  D  may  be  used  for  making  the  necessary  con- 
nection between  the  overhead  wire  and  the  vehicle.  A  return 
overhead  wire  will  be  used  in  this  case  for  the  return-current 
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No.  6afi,394 — Igniter  for  Gas  Engines — Carl  C.  Riotte,  New 
York,  N-  Y.     Applicatiini  tiled  Ahirch  29,  1898. 

Claim, — iu  coinbination  a  cylinder,  and  an  igniter  having  a 
metallic  ignitiuii-cliainbcr,  a  restricted  opening  therefrom 
thn>«Tgh  which  ^as  to  be  ignited  is  adapted  to  be  forced  in  part 
and  to  burn  with  a  jet,  said  chamber  being  closed  in  its  iionna! 
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operation  to  the  egress  of  gas  except  through  said  oijening, 
said  igniter  located  outside  of  said  cylinder  and  having  an 
cit'ctric  igniting  attachment  thcrctn.  o  as  to  be  away  from  the 
direct  heal  from  said  combustion-chamlier. 

WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  corapensaiion.  Address  The  Horseless  Age» 
150  Nassau  Street,  New  York, 

.  •  .  OUR  •  •  • 

Nickel  Steel  DETACHABLE  Chains 

^^^^^  ^^^^  are  especially  adapted  for 

^    i  ^^    Motor 

Carriages. 

V  e  are  furDishtn^  maii^ 
for  tbat  purpose. 

We  invite  correspondence. 

BALDWIN    CYCLE   CHAIR  CO.,  Worcester,   Ma**  ,   If     S.  A 

HUBSFOR  MOTOR  CARRIAGES 

Caa  be  produced  cbeRpiy  on  out 

No.   6   HUB    MACHINES. 

The  Largest  Hub   Muctiine  Built. 

Complete  Outfits  Furnisheil. 

Catalogue  and  Prices  on  Application. 

BARDONS  &  OLIVER,  Clevelaad.  Ohio,  U.  S.  A. 


SPECIAL    NOTICES. 


AitfvartiJwaiMits  InMrted  uoiSer  thl«  headlofr  at  S2.0O  ao  lacli  for  «scJi 
isiue,  payable  la  utvucc.. 


A  prominent  American  manufacturer,  having  a 
hr  i  ch  house  and  c  mplete  selling:  organization  at 
Hamburg,  wishes  to  secure  the  exclusive  sale- 
agenc3%  for  Contin^utal  Europe,  for  several  lines  of 
^oods  of  American  manufacture,  preferably  metal 
goods,  consisting  of  hardware,  tools,  and  ihe  allit'tl 
lines.  Will  treat  only  with  concerns  of  first-class 
reputp  mill  absolute  financial  responsibility.  Address 
**  A,  B.  C./'  tare  of  Horsel^s  Agk. 

FO^    SALE. 

A  De  Dion  Motor  Tricycle.  Cost  $400.00  in  '97. 
Pneumatic  tires  and  electric  igTiition.  Will  sell  for 
$250.00  f.  o.  b.  Chicago.  Address  C.  T.  JEFFERY. 
224  N    Franklin  Street,  Chicago. 

SPARK    COILS 

For  Isrnitin^  Qas 

Engines,  Etc. 

Induction   ColU  giving  PAT  Sp^rk. 

C.  F-  5P'  ITDORF, 
W  Vmadewatcr  Street,    SEW   YORK. 


SDIflir^    ^Swir^lrtf^A  for  Molor  Carriages.  5ulklM, 
•WW  ir^   ^P0K«»   JHiiltl-Cyci.9    aTul    Blcvclaa^ 

Swaeed  from  special  ^tct■l    prcpart?d  fur  and  ndapted  to  this 
purpose.     Wc  nmtce  any  »ii/.e  and  length  required  from  wire  oop-quartil' 
to  one-sJxttfenih  inch  diflmcicr. 

Write  ua  for  prices  on   whnt  yon   want* 

THE  WIRE  GOODS  COMPANY,  Worcester,  flaw, 

Qraphite  Lubricants, 

ALL  KINDS,  ACCORDING  TO  WANTS, 

Special  preparationi*  for  Gears  of  Electric  Motors  and  for  Cyliodera  oi 
Mutur  Engines.    Send  for  Circulara  atid  Prlcea* 

Joseph  Dixnn  Crucible  Co.,   -   Jersey  City,  N.  J. 

NEW    PROCKS8 

Raw  Hide  Pinions 

are  Noisdess  and  Durable 

IndiapensAble   to 

Motor  Vehicles. 


The  New  Process  Raw  Hide  Co. 

Pateot^OB  aind  Sole  MmBufnoturers,  •FI* 
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HOLYOKE  MOTOR  WORKS 

29  Laurel  St,  Holyoke,  Mass. 

CAS  AND  GASOLENE  ENGINES 

and  GASOLENE  MOTOR  VEHICLES 

Wr  can  furnish  First-cla<;s  Castini^s  of  all  Descrintions ;  for  Gasolene  Motors  i  Specialty. 

Premier  Manufacturing  Company, 

Steel  Creseeiit  sutd  Flat  Base  Rims 

for  Wire  and  Wood  Wheels  and  for  Tires  from 
28  to  36  inches  outside  diameter  and  from  1}^ 
to  4  inches  in  cross  section*     '.     '.     '•     \     \    \ 

We    also  have  a   complete  line    of  HUBS.    BEARINGS, 
SPOKES,  NIPPLES,  etc.,  etc. 

HARTFORD.  GONNECTICVT. 


To  New  Subscribers  .... 

Let  your  subscription  begin  with  the  first 
issue  of  the  weekly,  April  5th,  and  the  begin- 
ning of  the  fourth  volume. 

'VVe  have  the  back  numbers. 

HORSELESS  AOE. 


ILLUSTRATED    CATALOGUE 
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American  Motor  Carriages 

I  48  pp.,  55  Cuts,  showing  all  types  made  here. 
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Interest  of   the 

Motor  Vehicle  Ir^dustrg. 
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THE  AMERICAN  MOTOR  CO 

UflTlitest*  Stronarest,  Simplmit  Motor  Made. 

Runs  with  Gasoline,  Kerosene  or  Gas. 

PROM    I  TO  30  H.  P. 

IGNITION   OUTFITS 

CanaitHtui  of  AMJSBIOAN  COIL,  IQNITIOW  PZUO  amd 
aBBOIAL  PBIMABT  or  STOBAGB  BATTSRIB»i  only 
absolutely  reliable  tnethod  of  aparhing  atnaU  tnotora,    .       «. 

ALSO  MANUFACTURERS  OP 

SPECIAL  WIRE  WHEELS,    REAR   AXLES,   DIFFERENTIALS,   CLUTCHES,       , 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES.  | 

AMERiCliN  MOTOR  CO.,    -    32  Broadway.  NEW  YORK. 


No.  2.    Z%  B.  H.  P. 


THE   AUTOMOBILE  CO.  OF  AMERICA 

Manufacturers  of 

MOTOR    VEHICLES, 

HYDRO-CARBON  SYSTEM. 

FOUR  OR  FIVE  DIFFERENT  TYPES  for  pleasure  and  business  on  exhibition. 


sTANHOPs  PHABTON.  4  H.  P.  MOTOR.   HUiDSOU  BUiLiDnsTG^,      Nej  vv^  York:. 


The  Whiton  Universal  Automatic 
Gear  Cuning  Machine. 


Most  complete  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Already  in  use  in  several 
leading  shops. 

S£/i/D  FOR  FULL  PARTICULARS  AND  LIST  OF  USERS. 

THE  D.E.  WHITON  MACHINE  GO. 

NEW  LONDON,  CONN.,  U.  S,  A. 


FOUR  PASSENQBR  PLEASURE  CARRIAOE. 

Spend  Your  Summer  Evenings 

pleasure     riding    in     a     Haynes-Apperson     Motor 

Carriage.  Speeding  away  at  15  miles  per  hour  on 
pneumatic  tires  and  easy  springs.  It's  like  riding  in 
the  most  elegant  Pullman,  and  the  cost  is  only  % 
cent  per  mile.  We  use  the  Hydro-Carbon  System. 
Write  us. 

THE    HAYNES-APPERSON    CO., 

KOKOMO,    IND. 
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SUBSCRIPTION,  FOR  thb  United  States  and  Canada, 
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COMMUNICATIONS.— The  Editor  will  be  pleased  to  receive 
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On  acconnt  of  tlie  ezoeMiive  discomiUi  cliars^a 
t»T  If cw  York  fMUikA  on  AiiiAll  clieckA  under  tlielr 
ne^iv  mle*  AnlMicrlbers  nro  roqnostcd  to  remit  t»T 
Post  Ofllee  or  B^prcaa  money  order  or  if •  V.  amft. 

New  York-lrvlngton. 

Another  New  York-Irvington  contest  is  announced  and  by 
virtually  the  same  patron,  John  Brisben  Walker,  proprietor  of 
the  Cosmopolitan  Magazine^  and  vice  president  of  the  new 
manufacturing  company  which  now  offers  a  prize. 

Mr.  Walker's  first  effort  at  the  promotion  of  the  motor 
vehicle  did  not  meet  with  the  response  it  deserved,  owing  to 
the  embryonic  state  of  the  industry  at  that  time.  It  is  to  be 
hoped  that  a  better  showing  will  be  made  this  time,  but  the 
notice — ^little  more  than  thirty  days— is  altogether  too  short, 
even  though  three  years  have  elapsed  since  the  Cosmopolitan 
race.  The  number  of  entries  is  still  likely  to  prove  disappoint- 
ing. In  practical  points  of  construction,  however,  substantial 
progress  will  be  shown. 

The  course  is  well  chosen,  affording  sufficient  variety  of 
road  and  traffic  to  fairly  test  the  general  utility  of  a  motor 
carriage,  so  far  as  it  can  be  done  apart  from  actual  service  in 
unskilled  bands, 


Some  parts  of  the  judicial  code  will  bear  discussion.  Ease 
of  control  and  **ease  of  learning**  appear  to  be  so  inseparable 
as  hardly  to  warrant  separate  classification.  The  term  safety 
needs  a  narrower  definition,  as  has  already  been  pointed  out 
in  these  columns. 

Control  is  all  but  ignored  in  this  schedule.  It  receives  only 
10  points,  while  speed  secures  20,  a  manifest  inconsistency, 
for  a  motor  vehicle  may  be  capable  of  a  speed  of  40  miles  an 
hour  and  yet  be  impractical  for  general  use,  because  of  the 
complexity  of  its  controlling  apparatus.  In  like  manner  a 
vehicle  which  is  easily  controlled  is  easily  learned  and  is  also 
safer  than  a  complicated  one,  because  it  responds  more  readily 
to  the  will  of  the  driver.  Control  in  a  motor  vehicle  is  there- 
fore of  prime  importance,  outclassing  speed  by  far  and  being 
intimately  associated  with  simplicity,  safety,  durability,  etc. 
In  fact,  it  is  the  sine  qua  non,  without  which  a  motor  vehicle 
cannot  be  regarded  as  practical.  It  includes  stopping,  starting, 
steering  and  regulation  of  speed. 

The  importance  of  the  next  point^ase  of  obtaining  fuel — 
depends  largely  upon  the  radius  of  action  of  the  vehicle.  If 
it  IS  for  touring  or  other  rural  use.  fuel  must  be  obtained  with- 
out previous  arrangement,  but  for  city  use  this  is  not  at  all 
essential.  However,  as  the  nature  of  the  contest — the  distance 
and  hilly  character  of  the  road — excludes  electric  and  other 
storage  systems,  this  point  may  be  dismissed  as  not  likely  to 
cause  controversy.  Noise  and  odor  are  relatively  unimportant 
for  the  same  reason.  Hence  criticism  centers  chiefly  around 
the  point  of  control  and  its  kindred  point,  simplicity.  This 
part  of  the  code,  in  the  writer's  estimation,  will  bear  revision. 
Durability,  too,  is  somewhat  slighted,  while  hill  climbing, 
which  is  a  very  pretty  snectacular  effect,  it  is  true,  is  rather 
exaggerated  in  value  for  practical  purposes. 

An  encouraging  sign  is  seen  in  the  relative  Importance 
assigned  to  speed  in  the  code  of  1896  and  that  of  1890.  In 
the  former  competition  speed  was  gpyen  35  out  of  100  points; 
in  the  present  competition  it  is  credited  with  only  20  out  of 
the  165  points,  proving  that  high  speed  and  practicability  are 
becoming  dissociated  in  the  public  mind.    This  is  further 
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evidenced  by  the  fact  that  the  former  event  wan  called  a  race 
by  its  promoter,  and  was  purely  and  simply  a  race  from  start 
to  finish,  even  on  the  city  thoroughfares,  where  a  procession 
had  been  planned.  In  this  respect  the  contestants  were  cen- 
surable, and  the  judges  of  the  present  **coniest"  will  do  well 
to  have  it  distinctly  understood  that  the  rules  touching  the 
progress  of  the  vehicles  through  the  lower  part  of  the  city  must 
be  observed,  and  that  anyone  who  disobeys  them  will  forfeit 
his  chance  of  winning  the  prize. 

When  all  is  said  it  must  be  remembered  that  the  contest  is 
nece:»sarily  superficial,  referring  merely  to  a  few  types  of 
pleasure  carriages,  and  leaving  untouched  the  great  problems 
connected  with  the  specialization  of  the  motor  vehicle,  /.  ^., 
its  adaptation  to  thousands  of  different  commercial  needs, 
problems  which  can  only  be  brought  out  by  separate  competi- 
tions organized  on  narrower  lines. 


Prejudice  of  Livery  Stable  Keepers. 


According  to  the  statement  of  one  of  the  organizers  of  the 
Automobile  Club  of  America,  the  livery  stable  keepers  of  New 
York  City  are  showing  a  very  stupid  hostility  to  the  motor 
carriage  in  refusing  to  entertain  any  offers  for  its  care  and 
storage.  The  progress  of  the  motor  vehicle  cannot  possibly 
be  very  seriously  hindered  by  any  action  they  may  take,  and 
if  they  cannot  prevent  its  adoption  the  only  sensible  course 
would  appear  to  be  to  cast  an  anchor  to  windward  and  begin 
to  get  acquainted  with  the  new  comer  by  devoting  spare  time 
and  spare  room  to  the  care  and  storage  of  such  vehicles. 
With  the  coming  rapid  increase  of  motor  vehicles  in  this  city 
the  sorage  problem  will  grow  in  importance.  The  Automobile 
Club  will  provide  for  this  need  at  the  outset,  of  course,  but 
additional  space  will  soon  be  requited,  and  this  enterprising 
liverv  stable  keepers  are  in  a  position  to  furnish.  If  their  em- 
ployees are  ignorant  of  the  motor  carriage  let  them  begin  to 
siudy  it  as  a  means  of  increasing  their  wages,  just  as  the 
proprietors  themselves  should  study  it  as  a  means  of  increas- 
ing thsir  profit.  There  is  money  to  be  made  in  catering  to  a 
new  and  enthusiastic  demand. 


Want  All  riotor  Veliicles  Licensed. 


The  aldermen  of  Boston  are  wrestling  with  an  ordinance  to 
compel  the  licensing  of  all  motor  vehicles.  The  ordinance  in- 
troduced reads  as  follows  : 

*'  Nor  shall  any  owner  or  driver  of  anv  vehicle  drive  it  or 
permit  it  to  be  driven  on  the  streets  of  Boston  by  power  of 
steam,  >ca>,  gasolene,  naphtha,  compressed  iiir,  electricity  or 
combination  oJ  any  ur  all  without  a  permit  from  the  Board  of 
Aldermen." 

There  is  no  sha'low  of  j nullification  for  the  licensing  of  motor 
vehicles,  unless  all  vehicles  are  to  be  licensed.     The  motor 


vehicle  is  not  a  road  destroyer  like  the  horse,  but  a  road 
maker;  it  is  safer  and  more  manageable  than  a  horse;  it  will 
relieve  the  congestion  of  the  streets  and  facilitate  travel  and 
traffic  in  general.  How,  then,  can  it  rightly  be  subject  to 
restrictions  from  which  horse  vehicles  are  exempt  ? 

This  matter  was  quite  fully  discussed  in  our  issue  of  April 
$,  and  it  is  safe  to  say  now,  as  was  said  then,  that  any  such 
general  ordinance  as  that  cited  above  would  quickly  become  a 
dead  letter  if  the  lawmakers  are  foolish  enough  to  pass  it. 


Excluded  From  Cliicago  Paries. 


The  attitude  of  the  South  Park  Board  of  Chicago,  111.,  in 
excluding  all  motor  vehicles  from  the  park  driveways  and 
boulevards,  on  the  ground  that  they  are  dangerous  to  horses, 
has  excited  the  wonder  of  the  conservative  East,  where,  if 
anywhere,  such  adverse  action  might  have  been  expected. 
That  Chicago  with  its  boasted  progress! veness  should  be 
guilty  of  such  reactionary  legislation  proves  how  deep-rooted 
a  prejudice  still  exists  against  the  new  mode  of  locomotion  in 
great  centers  of  civilization. 

The  board's  action  has  naturally  aroused  strong  resentment 
in  the  western  metropolis.  Local  manufacturers  of  motor 
vehicles  are  offering  to  users  of  such  vehicles  the  ^ervices  of 
their  attorneys,  free  of  charge,  in  case  of  arrest  for  violation  of 
the  law,  and  it  is  stated  that  if  the  board  persists  in  enforcing 
the  obnoxious  measure,  the  very  promising  motor  plants  which 
have  been  established  in  the  western  metropolis  will  be  com- 
pelled to  remove  to  less  hostile  fields.  Owners  of  motor  car- 
riages began  to  openly  defy  the  board  by  driving  iheir  vehicles 
on  the  interdicted  ground,  but  no  arrests  were  made,  the 
explanation  from  the  authorities  being  that  action  would  be 
deferred  until  Monday. 

The  other  park  boards  of  Chicago  freely  criticise  the  South 
Park  officials,  as  do  the  mayor  of  the  city  and  other  prominent 
citizens.  The  cause  assigned  for  the  prohibition,  namely, 
that  motor  vehicles  frighten  horses,  is  generally  ridiculed  as 
flimsy  and  weak,  comparable  with  the  foolish  objections 
offered  against  the  bicycle  fifteen  or  twenty  years  ago,  and 
having  equal  force  against  the  locomotive,  the  trolley  car  and 
other  necessities  of  modern  civilization. 

Of  course  these  modem  Dogberrys  will  soon  be  forced  to 
reconsider  their  hasty  decision,  and  will  no  doubt  ere  long  be 
riding  in  the  prohibited  vehicles  themselves  on  toese  very  same 
boulevards.  In  fact  we  would  suggest  that  the  surest  way 
out  of  the  dilemma  would  be  to  loan  the  members  of  the 
board  motor  carriages  for  their  own  use.  A  few  days*  actual 
experience  with  motors  will  convert  the  recalcitrant  guardians 
of  the  parks  and  lead  them  lo  rescind  their  resolution  at 
once. 
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The  Curved  Line  of  Beauty. 

In  glancing  over  the  pages  of  recent  issues  of  The  Horseless 
Age  one  must  be  struck  with  the  great  improvement  in  the 
design  and  finish  of  the  vehicles  shown  now  as  compared  with 
those  illustrated  a  year  or  two  ago.  While  the  mechanical 
problems  are  by  no  means  all  solved  yet,  the  basic  principles 
of  construction  are  sufficiently  established  to  permit  our 
builders  to  give  more  attention  to  the  grace  and  proportions 
of  their  product.  A  still  more  liberal  use  of  the  curved  line 
of  beauty  will  undoubtedly  be  found  in  the  pleasure  vehicles 
of  the  future. 

More  Road  Lessons 

Again  the  editor  urges  those  who  are  using  motor  vehicles  to 
contribute  their  experience  to  our  columns  for  the  benefit  of 
the  industry.  Many  of  our  readers  who  contemplate  purchas- 
ing motor  carriages  have  written  to  express  their  appreciation 
of  this  department,  and  we  hope  the  interest  in  it  will  not  be 
allowed  to  flag.  Every  cross  country  trip  will  afford  material 
for  a  narrative  both  interesting  and  instructive. 

Width  of  Tread. 


The  width  of  the  tread  of  a  motor  carriage  depends  on  the 
roads  over  which  it  travels.  If  it  is  intended  for  country 
roads — American  country  roads — it  should  be  of  standard 
tread  to  gauge  with  the  horse  vehicles,  which  now  make,  and 
for  some  time  to  come  will  make  'or  unmake),  country  roads. 
Either  a  wider  or  a  narrower  tread  will  bring  the  wheels  into 
the  roughest  parts  of  the  road,  and  the  vibrations  and  shocks 
will  be  unendurable  by  flesh  or  steel.  These  reasons  disappear 
when  roads  are  smooth,  like  city  pavements.  Hence  it  seems 
probable  that  light,  narrow  track  carriages  will  be  largely 
used  in  cities  where  storage  room  is  also  an  important  item. 

Driver  or  Motorman? 

A  reader  of  The  Hok^eless  Age,  writing  of  terminology  (on 
another  page  1 ,  makes  a  plea  for  the  plain  Saxon  word  driver, 
instead  of  motorman,  to  describe  the  person  who  manages  a 
motor  vehicle.  The  good  old  English  term  is  certainly  far 
preferable  to  all  other  terms  offered,  with  the  possible  excep- 
tion of  motorman,  and  the  only  reason  why  this  word  might 
be  chosen  instead  of  the  earlier  and  more  general  term  is 
because  it  has  already  obtained  currency  in  the  trolley  indus- 
try. As  between  the  two  terms  it  is  hard  to  say  which  is 
likely  to  win ;  probably  both  will  be  used.  At  any  rate  the  use 
of  the  briefer  and  more  familiar  Saxon  term  should  be 
encouraged. 

Winton-Charron. 


declines  to  make  a  bi^  gamble  of  the  race  and  M.  Charron  will 
consent  to  nothing  else.  The  New  York  newspaper  which  has 
the  American  end  of  the  affair  in  charge  announces  that  if  Mr. 
Winton  will  not  accept  Charron's  terms  some  other  American 
manufacturer  will .  The  name  of  the  other  American  manu- 
facturer is  not  given. 

Short  Distance  Road  Contest. 


NEW   YORK   TQ   IRVINGTON    AND   RETURN,    JULY    20. 

Our  readers  will  recall  the  Cosmopolitan  contest  of  May, 
1896,  from  the  City  Hall,  New  York,  to  Irvington-on-the- 
Hudson  and  return,  which  was  won  by  the  Duryea  Motor 
Wagon  Co.,  of  Springfield,  Mass.,  several  of  who*!e  vehicles 
returned  to  the  City  Hall  the  same  night,  while  of  the  other 
two  entries  one  stalled  on  the  outward  and  the  other  on  the 
homeward  stretch.     The  prize  amounted  to  $3,000. 

A  second  contest  from  New  York  to  Irvington  is  now  an- 
nounced, to  take  place  on  July  20.  The  promotors  of  the 
enterprise  are  the  Automobile  Co.  of  America,  manufacturers 
of  the  Stanley  steam  carriages,  and  the  amount  of  the  prize  is 
$2,000,  which,  however,  may  be  increased  by  manufacturers 
or  others  interested,  to  a  sweepstake.  The  competition  is 
open  to  all  comers. 

Mr.  Barber  stated  to  the  editor  of  The  Horseless  Age  that 
their  object  in  holding  the  competition  was  to  stimulate  the 
industry  in  this  country.  He  believed  the  practical  qualities 
of  the  motor  vehicle  could  be  much  better  brought  to  the 
public  attention  by  a  short  distance  contest  and  by  manoeuvres 
for  points  than  by  a  long  distance  race,  which  is  a  test  of  the 
nerve  and  expertness  of  the  drivers  rather  than  of  the  relative 
excellence  of  the  machines. 

The  number  of  points  on  which  the  decision  will  be  based 
is  165,  divided  between  speed,  safety,  hill  climbing,  cost  of 
operation,  price,  durability,  ease  and  simplicity  of  control, 
ease  of  obtaining  fuel,  noise,  odor  and  appearance.  Of  these, 
speed,  safety,  cost  of  operation  and  hill  climbing  are  each 
given  20  points;  appearance  counts  15,  and  all  the  rest  to. 
This  schedule  is  subject  to  revision  by  the  judges,  who  are  to 
number  five,  General  Nelson  A.  Miles,  who  was  one  of  the 
judges  of  the  Cosmopolitan  contest  of  1896,  being  the  chair- 
man, with  power  to  choose  his  associates. 

The  route  furnishes  sufficient  variety  to  give  an  all  round 
test  of  the  practicability  of  a  motor  carriage.  The  city  streets 
will  afford  an  example  of  stopping  and  starting,  the  road 
beyond  the  city  will  enable  the  vehicles  to  show  fair  speed 
the  detour  through  the  private  park  of  Henry  Willard  will 
prove  the  hill-climbing  capabilities  of  the  contestants,  and 
other  tests  will  be  required  by  the  judges  at  Irvington. 

In  order  to  eliminate  chance  as  far  as  |x)ssible  each  man- 
ufacturer will  be  allowed  to  enter  three  vehicles. 

Inquiries  should  be  addressed  to  A.  L.  Barber,  11  Broad- 
way, New  York. 

Stable  for  Gasolene  Vehicles. 


Little  progress  seems  to  have  been  made  in  ne^a^otiations  for 
the    Winton-Charron   race  since  our  last  issue.     Mr.   Winton 


At  213  West  Fifty-eighth  street,  New  York,  the  American 
Motor  Co.  have  opened  a  stable  for  the  care  and  storage  of  alj 
kinds  of  gasolene  vehicles.  Competent  persons  are  always  on 
hand  to  make  repairs  when  necessary. 

This  is  the  first  stable  of  its  kind  in  New  York  City. 
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LONDON  NOTES. 


London,  June  8,  1899. 

BUSY   SEASON   IN   THE    MOTOR   WORLD. 

This  week  the  motor  world  in  France  and  England  may  be 
said  to  have  entered  on  its  busy  season. 

SECOND  ANNUAL   CAB   TRLALS. 

The  second  annt^al  motor  cab  trials  were  commenced  at 
Paris  on  June  i,  fourteen  vehicles  entering  the  competition, 
namely ;  A  coupe  for  two  persons,  a  victoria  seating  tour,  a 
cab  for  two  and  a  delivery  wagon,  entered  by  the  Compagnie 
Internationale  de  Transports  Automobiles,  owners  of  the 
Jenatzy  electric  system;  a  cab,  a  coup6  and  a  mylord,  each 
for  two  persons,  entered  by  Ch.  Jeantaud ;  a  delivery  wagon 
of  Milde  &  Co.,  a  coupe  for  four,  a  coup6  for  two  and  a  vic- 
toria for  two,  entered  by  Krieeer:  a  delivery  wagon  of  A. 
Qement,  and  two  petroleum  vehicles,  a  coup^  for  two  and  a 
delivery  wagon,  by  Panhard  &  Levassor.  It  will  be  seen  that 
with  the  exception  of  the  last  two  all  the  entries  are  electric. 

The  three  routes  or  courses  over  which  the  vehicles  are  to 
run  are  the  same  as  those  selected  for  last  year's  trials.  The 
committee  of  the  Automobile  Qub  having  the  competition  in 
charge  is  composed  of  MM.  G.  Forestier,  president;  Count 
Chasseloup-Laubat,  secretary;  L.  Barbet,  M.  Bixio,  G.  Broca, 
G.  Collin,  P.  Eschwege,  Pierre  Giffard,  P.  Herard,  M.  Hos- 
pitaller; Ch.  Jeantaud,  L.  Lemoine  A.  Michelin,  A.  Mon- 
merqu^,  G.  Prevost  and  Baron  Thenar^.  According  to  re- 
ports the  vehicles  have  behaved  much  more  regularly  than 
was  the  case  last  year,  and  much  faster  time  hat  been  made, 
while  troubles  due  to  mechanical  derangements  have  been 
much  less  frequent. 

The  pext  item  on  the  list  of  events .  is  the  series  of  motor 
car  trials  organized  by  the  Automobile  Club  of  Great  Britain. 
These  start  to-morrow  in  the  neighborhood  of  Richmond 
Surrey  and  will  extend  to  the  15th  inst 

THE   PARIS   SHOW. 

On  the  13th  inst.  the  Automobile  Show  in  Paris  will  open 
its  doors  and  will  continue  open  until  July  3.  From  all 
accounts  this  will  be  the  show  of  the  year,  greatly  exceeding 
in  extent  the  exhibition  of  last  year.  Four  days  later,  the 
17th  inst,  will  see  the  opening  of  the  English  Automobile 
Club*s  show  at  Richmond,  near  London.  This  closes  on  the 
24th  inst.,  and  less  than  a  fortnight  later  (the  3d  of  July) 
another  show— under  the  auspices  of  the  Motor-Car  Journal 
— will  be  inaujnirated  at  the  Agricultural  Hall,  London, 
while  from  Julv  29  to  August  2  a  series  of  heavy  motor 
vehicle  trials  under  the  auspices  of  the  Liverpool  Self-Pro- 
pelled Traffic  Association  is  fixed  to  take  place.  It  will  thus 
be  seen  that  those  whose  business  interests  are  centered  in 
the  horsele.ss  vehicle  movement  on  this  side  of  the  Atlantic 
are  likely,  instead  of  passing  a  quiet  summer  holiday  by  the 
sad  sea  waves,  to  enjoy  a  period  of  rush  which  has  so  far  not 
been  experienced  in  the  motor  world. 

THE  THREE  TON   LIMIT. 

Some  of  the  difficulties  which  buildei  '  ^eavy  motor  wag- 
ons in  England  hdve  to  face  were  brought  to  light  in  the  course 
of  the  discussion  on  a  paper  read  at  the  Institution  of  Civil  Engi- 
neers in  London  yesterday.  The  present  state  of  the  law  in 
England  provides  that  the  tare  weight  of  a  motor  wagon  shall 
not  exceed  three  tons.  In  the  opinion  of  J.  T.  Thornycroft, 
of  the  Steam  Carriage  &  Wagon  Co.,  of  Chiswick,  S.  W., 
this  le^al  limit  is  such  as  to  prevent  the  building  ot  «^  motor 


wagon  capable  of  transporting  a  useful  load  of  from  four  to 
five  tons.  Even  for  a  load  of  three  tons,  it  has  only  been  pos- 
sible to  keep  within  the  requirements  of  the  law  as  to  tare 
weight  by  using  aluminum,  nickel  and  high  grade  steels  in  the 
various  parts  of  the  wagon  and  its  mechanism,  thus  increas- 
ing the  cost  very  greatly.  Mr.  Thornycroft  is  anxious  to  see 
the  present  laws  amended  in  so  far  as  to  allow  of  a  tare  of 
four  and  a  half  tons  for  a  vehicle  carrying  loads  up  to  five 
tons,  which  would  permit  of  heavy  motor  wagons  being  pro- 
duced on  a  large  commercial  scale,  as  while  the  efficiency 
would  in  no  way  be  sacrificed,  the  first  cost  of  the  vehicles 
would  be  considerably  reduced. 

AUTOMOBILE  CLUB  REOPENED. 

It  was  at  one  time  said  that  the  closing  of  the  Automobile 
Club  by  the  French  Government  would  interfere  with  the 
motor  vehicle  exhibition  at  the  Tuileries.  Later  advices,  how- 
ever, show  that  the  exhibition  is  to  be  allowed  to  proceed. 
The  Automobile  Club  is  one  of  the  institutions  of  the  kind  in 
Paris  in  which  politics  were  severely  let  alone,  and  it  is  much 
to  be  regretted  that  it  should  have  become  involved  in  this 
way.  The  club  has  been  reopened,  however,  and  it  is  evident 
that  the  government  must  have  satisfied  itself  cf  the  legiti- 
macy of  the  objects  of  the  organization. 

NAPIEE   GASOLENE   MOTORS. 

I  am  now  able  to  send  you  further  particulars  of  the  new 
petroleum  vehicle  motor  which  has  just  been  put  on  the  mar- 
ket by  D.  Napier  &  Son,  of  Vine  street,  Lambeth,  London, 
E.  C.  The  motor  is  a  vertical  one,  having  two  cylinders,  and 
at  780  revolutions  is  stated  to  give  7  H.  P.  on  the  brake,  the 
cylinders  being  4  inches  diameter,  and  the  stroke  6  inches. 
The  cylinders  and  valves  are  provided  with  a  water  jacket. 
The  ignition  is  electric,  enabling  a  wide  range  of  speeds  to  be 
obtained  by  varying  the  position  of  the  commutator  while  the 
motor  is  running.  The  valves,  which  are  made  on  the  inter- 
changeable system,  are  arranged  in  such  a  way  that  they  can 
readily  be  removed  for  cleaning,  etc. ,  it  being  necessary  only 
to  loosen  two  screws  and  remove  one  nut.  A  special  device 
is  provided  for  raising  the  compression  valve  at  starting,  a 
crank  handle  being  provided  to  set  the  engine  in  motion.  The 
governors  are  of  the  centrifugal  type,  controlling  a  hit  and 
miss  device,  which  cuts  out  one  cylinder  at  a  time.  As  regards 
the  carburettor,  it  is  that  known  as  the  •'  Longuemare,"  which 
is  one  of  the  most  popular  devices  of  the  kind  in  France.  The 
weight  of  the  motor  complete,  with  carburettor,  pump  and  fly 
wheel,  is  stated  to  be  300  pounds. 

MOTORS   AT   THE   SEASIDE. 

The  way  things  are  going  there  will  soon  not  be  a  seaside 
resort  in  England  which  is  not  provided  with  a  service  of 
motor  vehicles  competing  with  the  old  horse  drawn  wagonettes 
and  char-a  bancs  in  conveying  visitors  to  places  of  interest  in 
the  surrounding  districts.  Blackpool  led  the  way  with  a 
service  some  time  ago,  followed  quickly  by  a  similar  service  at 
Llandudno  in  Wales.  Since  then  motor  vehicle  services  at 
seaside  resorts  have  sprung  quickly  into  existence.  Writing 
from  memory  Brighton  and  Oarton  have  now  each  a  service, 
one  has  jnst  been  .started  at  New  Brighton,  one  at  Torquay, 
while  similar  departures  are  about  to  be  made  at  Hastings, 
Dover,  Eastbourne.  Southport,  Margate  and  several  other 
places  en  the  English  coast.  Properly  managed  a  good  deal 
of  money  can  be  made  in  the  summer  season  with  services  of 
Ihis  kind,  and  as  an  indication  of  their  popularity,  it  may  be 
mentioned  that  during  the  week  just  passed  one  carriage 
carried  no  less  than  3,000  passengers. 
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CAMMRR  KLKCTtIC  AND  STRAW  VEHICLES, 

In  addition  to  petroleum  vehicles  Carabier  &  Co.,  of  St. 
Maniice,  Lille,  France,  are  now  taking  up  the  manufacture  of 
electric  vehicles.  They  are  at  present  conBtructing  a  four- 
seated  electric  dog-cart,  provided  with  a  PosteL  Vinay  electric 
motor  while  the  battery,  of  a  type  devised  and  patented  by 
them,  weighs  only  6C10  lbs.  and  is  said  to  have  a  capacity  suf- 
ficient for  a  run  of  70  kilometres  (43^  miles)  on  one  charge. 
It  is  also  stated  that  Cam  bier  &  Co.  are  constructing  a  ten- 
seated  steam  omnibus  for  the  forthcoming  motor  vehicle  show 
at  Paris, 

MORE  VEHICLES  FOR  THE  FRENCH   SOUDAN. 

Towards  the  end  of  last  yeai*two  motor  vehicles,  a  small 
omnibus  and  a  wagon  of  the  Amede  Boll6e  type,  constructed 
by  de  Dietrich  &  Co.»  at  Luneville,  Fiance,  were  taken  out  to 
the  French  Soudan  as  an  experiment  by  M.  Felix  Dubois. 
The  trials  proved  so  successful  tbat  this  gentleman  is  reported 
to  have  fixed  up  a  contract  with  the  governor  of  the  French 
Soudan  to  estahlish  a  motor  vehicle  service  between  Bamaton 
and  Kages,  a  distance  of  about  250  miles,  and  accoKling  to  a 
French  contemporary  an  order  has  been  plaoed  wiih  the 
Luneville  concern  for  no  less  than  eighty-five  vehicles  for  the 
service. 

The  Coventry  Machinists  Co.,  Ltd.,  of  Coiretttry,  makers  of 
the  Swift  cycles,  are  constructing  an  experimental  motor  car- 
nage. It  is  also  said  that  the  Humber  Co.  have  contracted  to 
build  a  large  number  of  light  motor  vehicles  to  the  orde*  of 
Pennington  &  Baines.  Another  cycle  concern  which  is  pre- 
paring to  enter  the  motor  industry  is  the  Eadie  Manufacturing 
Co.,  of  Redditch.  w^hich  is  well  advanced  with  its  plans  for 
manufacturing  motor  tricycles. 

It  is  reported  from  Paris  that  an  electnc  hose  wagon  is  ap- 
proaching completion  at  the  works  of  the  Etat  Major  des 
Sapeur- Pom  piers  in  that  city.  In  addition  to  hose,  etc.,  the 
waguD  has  accommodation  for  eleven  firemen,  and  is  expected 
to  be  able  to  attain  a  speed  of  fifteen  miles  per  hour. 

Some  excitement  has  been  caused  in  the  Midlands  this  week 
by  a  report  that  the  Columbia  Electric  Vehicle  Co.,  of  Hart- 
ford, Conn.,  had  just  purchased  a  couple  of  acres  of  land  at 
Coventry',  on  which  to  erect  a  large  works  for  the  manufacture 
of  electric  vehicles  for  the  English  market. 


COMMUNICATIONS. 


The  Students'  Plunge  Battery.'* 


New  York,  June  17,  1899. 
Editor  Horseless  Age: 

In  answer  to  the  many  inquiries  1  have  received  from  your 
recent  mention  of  ray  plunge  f5parkiug  device,  permit  me  to 
s^are  myself  t tie  labor  of  further  correspondence  with  your 
readers  by  stating  that  the  battery  I  employ  is  known  as  the 
•*  Students'  Plunge  Battery."  The  Fuller  battery,  which  was 
mentioned  by  another  correspondent  in  your  journal,  has  too 
high  internal  resistance  for  this  work.        Yours  truly, 

E,  H.  Lyon. 


Dayton,  O.,  June  16,  1899. 
Editor  HoRSKLKss  Age: 

Please  advise  if  there  can  be  had,  at  the  present  time*  a 
horseless  vehicle  that  can  transport  loads  of  two  to  three  tons 
at  a  speed  of  six  to  eight  miles  an  hour.  If  you  know  of  any 
manufacturer  who  would  figure  on  such  a  vehicle  please  ad- 
vise us.  We  are  not  particular  as  to  the  motive  power, 
whether  electricity,  s.eam  or  explosive  engine. 

V^ours  very  truly,         National  Cash  Register  Co.» 
O-  P.  Gothlin,  Traffic  Manager. 


How  to  Build  a  Front  Axict 


Pendleton,  Ore.*  June  8,  1899. 
Editor  Horseless  Age  , 

Please  give  a  simple  sketch  showing  how  I  could  build  my 
front  axle  and  wheels  on  the  oscillating  principle. 

Yours  truly,  John  D.  Peuck. 

[We  refer  the  inquirer  to  the  article  on  *•  Front  Axles"  by 
Robert  I.  Clegg,  m  this  issu« — Ell  J 


A  Plea  for  Plain  English. 


3  Head  Place,  Boston »  June  16,  1899. 
Editor  Horseless  Age: 

With  the  advent  of  the  electric  motor  as  a  propeller  of  street 
cars,  and  with  the  appearance  of  that  and  other  motors  as  suc- 
cessors to  the  horse  in  moving  various  vehicles,  there  nat* 
urally  arises  a  call  for  some  new  words,  but  the  eagernets  to 
show  originality  in  this  direction  has  been  carried  to  a  pre- 
posterous extreme. 

One  word  has  had  a  particularly. hard  time  among  the  philo- 
logical inventors:  the  word  applied  to  the  man  who  manages 
and  controls  the  motor. 

We  call  the  man  who  controls  a  horse  a  driver.  Why  not 
apply  the  same  wrord  to  the  man  who  controls  the  motor  ? 

Our  English  cousins  sbow  much  better  taste  than  we  in  this 
matter. 

When  the  locomotive  replaced  the  horse  in  hauling  cars,  the 
English  called  the  man  who  operated  the  engine  *'  driver,** 
but  we  must  have  the  ponderous  and  entirely  unnecessary 
term  ** locomotive  engineer,**  Both  words  are  necessary »  for 
the  eng'mecr  is  also  the  man  who  lays  out  and  builds  the  rail- 
road. 

So  on  the  electric  cars  we  use  the  clumsy  "motorman** 
instead  of  driver,  which  would  express  the  idea  equally 
clearly  and  much  more  euphoniously*  I  never  have  heard  any 
argument  which  seemed  to  me  to  offer  any  excuse  whatever 
for  discarding  the  word  driver  when  changing  the  thing 
driven. 

I  hope  this  seeking  after  novelty  will  not  be  continued  in 
the  case  of  other  vehicles.  Let  us  not  coin  words  when  un- 
necessary. 

Pray  use  the  influence  of  your  journal  in  favor  of  good  Eng- 
lish rather  than  for  absurd  Gr^eco-Latin  abominations. 

Yours  very  truly*         Eliot  L»  Galdw^lu 
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Another  Automobile   Co.  of  America* 


A  new  and  important  incorporation  is  that  of  the  Automobile 
Co*  of  America,  capital  $2,500^000,  principal  incorporators, 
A.  L.  Barber,  of  the  Barber  Asphalt  Paving  Co.,  president; 
John  Brisben  Walker,  proprietor  of  the  Cifsmopo/itan  Maga- 
zine^  vice  president;  and  Samnel  T.  Davis,  Jr.»  treasurer. 

The  company  has  purcha^d  outright  the  motor  carriage 
business  of  the  Stanley  Bros.,  Newtun  Mass.,  and  will  imme- 
diattly  enlarge  the  plant  ai  Nev%*ton  or  remove  it  to  Irvington* 
on-tbe-Hudson,  the  Stanley  brothers  continuing  as  general 
manage  IS. 

Branch  factories  will  be  established  in  England.  Germany 
:ind  France,  it  is  said,  Mr.  Barber  leaving  for  Europe  to 
superintend  their  erection  on  the  28lh  inst. 

This  corporation  is  organized  under  the  laws  of  West  Vir- 
ginia, and  must  not  be  confounded  with  the  Automobile  Co. 
of  America,  with  offices  at  32  Broadway,  whose  birthplace  was 
New  Jersey.  The  New  Jersey  corporation  antedates  the  We*it 
Virginia  corporation  by  several  monlh<i.  a  fact  which  was 
overlooked  by  the  newer  organization.  The  name  will  prob- 
ably  be  changed  lo  avoid  confusion* 


Anthracite  Coal— Not   Kerosene  or 
Gasolene— for  Fuel* 


The  Graham  Equipment  Co.,  170  Summer  street,  Boston, 
Mass.,  are  making  three  standard  trucks,  dt-signated  A,  B  and 
C.  A  is  intended  to  carry  from  1,000  to  2,000  lbs  ;  B,  Irom 
4,000  to  10,000  lbs,,  and  C  from  6,000  to  1^,000  lb5.  All  parts 
are  interchangeable.  They  are  also  prepared  to  roll  rims  of 
any  size  and  shape. 

As  a  source  of  power  they  have  decided  to  use  a  Miiall  five- 
cylinder  compound  engine,  employing  the  five-cylinders  sim- 
ple for  starting  and  climbing  steep  grades  and  compound  for 
<*rdinary  service. 

The  fuel  will  be  anthracite  coal,  and  n»>t  kerosene  or  gas- 
olene. 
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KIKIR    KLKi  TKIC    OKMJ-COACH. 

Two  New  Riker  Vehicles, 


OF,MJ*C0ACH. 

Two  of  the  most  attractive  vehicles  in  the  recent  K:ker 
exhibit  at  the  New  York  Electrical  Exnibition  were  the  demi- 
coach  and  the  runabout,  whicb  W'cre  not  finished  until  near 
the  end  of  Ibe  show. 

The  demi-coacb.  weighing  4,200  lbs»,  has  n  wheel  base  of  So 
inches,  and  a  tread  of  54  inches  front.  61  inches  rear.  The 
reur  whirls  are  42  inches  and  arc  shod  with  z)-^  inch  solid 
tire«. 

ft  has  a  carrying  capacity  of  four  in  addition  to  the  operator 
end  attendant. 

Two  motors  of  two  K.  \V,  each  are  used.  The  controller 
gives  three  speeds  ahead  and  two  to  the  rear.  The  mass i mum 
speed  is  ten  miles  an  hour,  and  the  total  mileage  on  each 
charge  of  battery  is  twenty  five  on  level  macada-n  n>ad. 

The  usual  combination  voltmeter  and  ammeter,  elictric  side 
lights  and  front  stetTing  are  employed. 

RUNABOUT. 

the  runabout  which  was  awanied  by  the  mana^tmentof 
the  Electrical  Exhibiiion  to  the  actress  who  obtained  the 
greate?H  number  of  votes  by  popular  ballot  rlurmg  the  show, 
weighs  about  1,300  pounds  and  carries  one  passenger  in  aMdi- 
Lion  to  the  operator.  The  wheels  are:  Front,  28  inches  ;  rear, 
32  inches.  The  wheel  base  is  50  inches  and  the  tread  48 
niches.     Pneumatic  tires  of  2  %  inches  diameter  are  empluyetK 

Two  motors  of  l^  K.  W.  each  arensed.  The  coniroller  s^ves 
three  speeds  ahead  and  two  10  the  rear  the  majtimum  being 
ten  miles  an  hour.  Tue  total  mileage  of  this  vehicle  is  hke- 
wi>c  twenty-five  cm  level  macadam,  and  it  has  the  electric 
lights  and  voltmeter  and  ammeter  like  all  other  Riker  vehicles. 

New  Compressed   Air  Company. 

On  June  12  th'^  .Xutnmatic  Air  Carriage  Co.  was  incofpo- 
rated  at  Albany.  N.  Y.,  with  a  capital  of  S6,tio<j,ooo.  to  manu- 
facture and  sell  carriages  |»rope!led  by  compressed  air  or  ya-, 
« ir  b  y  a  com  bin  a  i  \  t  )n  o  f  t  b  e  t  wt  k  'I '  h  v  dire  ct  ors  a  rt-  E  d  w  a  rd  .A . 
VV^illard,  al**o  a  director  nf  the  Amt-rican  Air  Povw-r  Co, .  EtN 
Wiird  A.  Willard.  Jr.,  Robert  R,  Blond.  Charies  J.  llensU', 
and  Seymour  L.  Husted,  Jr.,  all  of  New  York  City.  J  f>e 
system  of  the  company  in  different  from  any  ytt  propc»scd  by 
Compressed  air  experts,  ;*nd  i*^  claimed  to  be  a  dec  if  led  im 
provement  over  all  preceding  compressed  air  locomotion. 
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Front  Axles. 


BY    ROBRRT    I.    qLEGC;. 


A  simple  means  of  haoij^Dg  the  leading  axle  so  as  to  give 
fnll'  lit}ert]r  for  Mfeh  wheel  to  rest  upon  the  ground  without 
bringing  undue  6trains  upon  the  frame  is  not  nearly  so  easy 
to  find  as  it  sounds. 

Assuming  that  the  frame  is  designed  to  cross  immediately 
in  the  rear  of  the  plane  of  oscillation  ;  then  the  supporting 
brackets  can  be  very  short  and  correspondingly  stiffer.  The 
sketches.  Figs,  i,  2  and  3,  are  intended  to  illustrate  an  ar- 
rangement to  fit  such  conditions.  The  same  letters  are  em- 
ployed to  indicate  identical  parts  in  each- figure. 

E  is  the  axle,  enlarged  at  the  c^ter  to  allow  boring  to  size 
of  stud  body,  which  hangs  the  axle  to  the  supporting  bracket 
K.  H  is  the  angle  steel  frame,  to  which  are  bolted  or  riveted 
K,  as  well  as  the  slides  L.  F  is  the  bearing  for  the  L-shaped 
wheel  spindle  G. 

If  the  body  of  the  vehicle  is  mounted  on  springs,  supported 
by  the  frame  H.  of  adequate  resiliency,  the  above  may  serve 
the  purpose  desired  ;  should,  however,  the  builder  desire  to 
get  in  additional  springs,  not  only  for  his  own  comfort  bv>t  to 
ease  the  strain  and  shock  that  may  be  brou^l  t  to  bear  upon 
the  machinery — and  this  is  an  important  teamre  in  the  design 
of  motor  vehicles — then  I  wcfuld  advise  the  substitution  of  the 
device  In  Fig.  4  for  the  arranijement  shown  in  Fig.  3.  Here 
J  takes  the  place  of  K,  and  the  axle  E  is  bearing  the  burden 
of  H  through  the  instrumentality  of  the  spring  and  spindle 
passing  through  J. 

Should  the  builder  undertake  to  make  the  spring  it  would 
bc'  easy  to  direct  him  to  data  for  that  purpose.  It  is  decidedlv 
easier  for  him  to  apply  to  one  of  the  several  engineering 
firms  who  make  a  specialty  of  ^p^ings.  state  the  diameter  of 
rod,  or  tube  on,  or  in,  which  the  spring  is  to  be  placed,  max- 
imum load  and  distance  spring  should  compress  for  g^ven 
increment  of  load  up  to  the  limit  required. 

It  has  been  assumed  that  the  frame  and  axle  are  close 
together,  as  tbey  should  be.  I  have  bad  an  experience  where 
the  two  were  about  a  foot  apait  and  this  called  for  entirely 
different  treatment,  and  I  will  sketch  this  plan  with  pleasure  if 
it  is  desired. 

The  thrce-pomt  suspension  is  undoubtedly  the  correct  prin- 
ciple whether  we  are  designing  engine*;,  lathes  or  motor 
vehicles,  and  few  mechanical  engineers  have  disputed  the 
conclusions  that  Professor  Sweet  enunciated  many  years  ago  ; 


nevertheless  the  writer  has  met  one  manufacturer  who  de- 
clared that  he  would  have  no  provision  for  an  oscillation  of 
the  front  axle  other  than  that  given  by  straming  the  several 
joints  and  members  of  the  frame.  When  the  frame  has  little 
load  to  carry  and  is  furthermore  made  of  high  carbon  steel, 
there  can  be  no  doubt  that  it  will  stand  a  long  continued  ser- 
vice ;  but  it  would  be  wrong  to  take  one's  data  from  such 
favorable  conditions  to  the  s'^ortcomings  of  the  design,  and 
thereby  perp<  tuate  a  mistake. 

Far  too  little  stress  is  laid,  too,  upon  the  rigor  of  the  ser- 
vice to  which  the  front  axle  is  subjected  in  every-day  use. 
We  are  proue  to  estimate  the  front  axle  as  simply  sustaining 
a  certain  percentage  of  the  total  load,  though  this  ^comes  far 
short  of  the  true  state  of  affairs.  Some  allowance  should  be 
made  for  the  strains  when  turning  corners,  etc. ,  as  well  as 
for  the  abuse  when  the  wheel  is  run  against  the  curbing  by 
misadventure;  such  a  glancing  blow  brings  one  nigh  to  dis- 
aster ;  in  fact,  the  three  most  important  breakdowns  I  can 
just  now  recall  have  been  failures  of  the  front  axle. 


To  Test  the  Law. 

The  expected  clash  between  the  motor  vehicle  promotors 
and  the  Park  Board  of  Chicago  has  taken  place. 

True  to  their  word  the  commissioners  enforced  the  law  on 
Monday.  C.  E.  Woods,  general  manager  of  the  Fischer 
Equipment  Co.,  and  George  T.  Marchant  and  A.  H.  Smith, 
superintendent  and  treasurer  of  the  same  company,  appeared 
on  the  Boulevard,  and  Mr.  Marchant,  the  driver  of  the  vehicle, 
was  placed  under  arrest,  but  was  speedily  released  on  bail. 
The  matter  will  be  immediately  brought  into  court  by  the 
manufacturers  and  owners  of  motor  vehicles  in  Chicago. 

As  a  direct  result  of  the  unfriendly  attitude  of  .  he  South 
Park  Board  it  has  been  decided  to  organize  an  automobile 
club  at  once,  for  both  pleasure  and  defense.  A  meeting  is  to 
be  held  on  Wednesday,  June  2r,  to  take  the  necessary  steps 
for  organization,  and  the  first  work  undertaken  will  be  to 
endeavor  to  have  the  obnoxious  measure  rescinded,  or  to  test 
its  constitutionality  before  the  courts. 

NEW   YORK    TOO. 

The  action  of  the  Chicago  authorities  has  roused  the  owners 
of  motor  carriages  in  New  York  City,  and  concerted  action 
will  also  be  taken  here  to  open  the  drives  of  Central  PHrk  to 
private  carriages  at  least.  Prospect  Park  in  Brooklyn,  River- 
side Drive.  New  York  and  other  New  York  parks  are  open  to 
motor  vehicles,  but  the  Central  Park  authorities  have  so  far 
withheld  the  right  of  their  domains. 
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Motor  Vehicle  Ensineerins. 

CARE  AND  REPAIR  OF  MOTOR  TIRES. 

The  increasing  use  of  motor  carriages  and  wagons  calls  for 
facilities  for  keeping  the  tires  of  the  wheels  in  serviceable  con- 
dition, inasmuch  as  the  constant  wear  and  tear  to  which  they 
are  subjected  necessarily  calls  for  certain  repair  work.  In  ad- 
dition to  the  ordinary  wear  of  the  tire,  manufacturers  have  to 
provide  for  ill-usage  on  the  part  of  the  owners  of  the  vehicle 
and  defective  workmanship  of  the  repairmen.  A  solid  tire, 
for  example,  when  sent  out  from  the  shop  is  in  perfect  align- 
ment, sets  squarely  and  firmly  in  its  channel,  and  the  latter  is 
securely  fixed  to  the  felloe  of  the  wheel.  A  line  drawn 
through  the  felloe  from  the  center  b,  Fig.  i,  to  the  center  of 
the  tip  of  the  tire  at  a,  will  prove  that  the  adjustment  is  true. 
If  the  wheel  and  tire  are  properly  cared  for  the  rubber  will 
hold  its  form  and  there  will  be  no  deflection  from  the  align- 
ment, or  breaking  and  chipping  of  the  tire,  except  that  which 
accompanies  the  usual  wear  of  rubber  tires  on  pavements  and 
rough  roads. 


But  sometimes  a  defective  spoke  in  the  wheel  allows  the 
felloe  to  spring  out  of  line  and  unsettle  the  adjustment  of  the 
channel.  The  writer  has  had  wheels  brought  into  the  shop 
with  the  channels  so  badly  warped  out  of  line  through  spring- 
ing of  the  felloes  that  the  weight  of  the  vehicle  would  cause 
the  tire  to  be  pressed  over  to  one  side,  as  in  Fig.  2.  The  edge 
c  would  of  course  be  badly  cut,  while  the  other  portions  of  the 


tire  would  be  cracked  and  broken,  due  to  unequal  pressure  and 
the  mechanical  strains  of  uneven  bending.  As  soon  as  a  tire 
loses  its  alignment  from  loose  channels,  felloes  deflected  out 
of  line,  open  joints  in  the  felloes,  ends  knocked  down,  hubs 
with  battered  mortises,  shoulders  of  spokes  worn,  high  or  low 
places  in  the  rim,  loose  tenons  to  spokes,  tire  loose  in  the 
channel,  lap  of  tire  open,  or  other  defect  in  either  the  tire  or 
wheel,  the  vehicle  should  be  run  into  the  repair  shop  and  not 
taken  out  until  the  trouble  is  rectified  or  until  a  new  wheel 
and  tire  are  substituted  for  the  imperfect  ones.  The  mere 
loosening  of  the  tire  from  its  seat  in  the  channel  may  be  easily 
repaired  by  first  clearing  out  all  foreign  matter,  such  as  dust, 
pieces  of  gravel,  etc,  and  then  applying  cement,  according  to 
directions  which  go  with  the  bottle.  But  when  a  tire  is  out  of 
order  owing  to  defects  in  the  wheel,  the  repair  man  or  the 
wheelwright  should  be  called  upon. 

Many  of  the  motor  carriages  for  light  service  are  supplied 
with  bent  rim  wheels,  in  which  case  the  liability  of  the  ad- 
justment of  the  tires  being  distributed  through  buckling  and 
knocking  down  at  connections  is  comparatively  slight  as  com- 
pared with  the  heavy  service  wagons,  in  which  the  short 
sawed  felloes  of  the  wheel  may  become  checked  as  at  d.  Fig.  3, 
or  open  as  at  e.  Fig.  4. 

TREATMENT  OF  DEFECTIVE  FELLOES. 

Just  as  soon  as  the  joints  open  or  buckle  the  channel  is 
sprung  out  of  position  and  the  tire  cannot  possibly  run  to  ad- 
vantage. The  only  practical  remedy  is  to  replace  the  imper- 
fect felloes  with  new  ones.  It  is  almost  a  waste  of  time  to 
treat  the  old  ones.  The  open  joints  may  be  closed  and  con- 
.siderable  time  used  in  making  the  connections  tight  But  as 
soon  as  the  wagon  is  in  service  again  the  chances  are  that  the 
imperfect  felloes  will  loosen  and  get  out  of  line  again.  If 
new  felloes  are  put  in  examine  the  shoulders  of  the  spokes 
and  make  sure  that  the  edges  are  not  battered.  If  they  are, 
and  the  hub  ends  of  the  spokes  are  perfect,  the  battered 
shoulder  can  be  tnmed  oS  and  a  hard  rubber  washer  put  on, 
as  at  f,  Fig.  5.  This  washer  will  make  up  for  the  portion 
turned  off. 

Do  not  use  any  glue  in  the  rim  portion  of  the  wheel,  as  the 
glued  parts  will  only  be  loosened  by  contact  with  wet  from 
the  street  Glue  may  be  used  on  the  tenons  of  the  spokes  in 
the  hub,  however,  as  this  part  of  the  wheel  keeps  dry  most 
of  the  time. 

AXLES  SHOULD  BE  TRUE. 

It  is  hardly  necessary  to  inform  motor  vehicle  engineers  or 
repairmen  that  as  soon  as  a  wheel  wabbles  as  a  result  of  a 
sprung  axle  the  tire  is  subjected  to  increased  wear.  If  the 
axle  carries  the  crank,  as  in  some  patterns  of  oil  and  steam 
motors,  the  effect  of  the  irregular  motion  on  the  tire  is  greater. 
Recently  the  crank  shaft  of  a  motor  was  sprung,  and  after 
truing  it  the  wrist  pin  had  to  be  turned  down  a  fraction. 
This  was  done  with  the  rig  shown  in  Fig.  6.  Two  cast  iron 
disks,  i  and  h,  were  procured,  each  i  inch  thick  and  12  inches 
in  diameter.  A  hole  was  bored  in  each  disk  near  the  edge,  to 
as  to  receive  the  ends  of  the  shaft  and  bring  the  center  of  the 
pin  opposite  the  turning  center  of  the  disks  as  shown  in  M. 
One  disk  was  fitted  with  means  for  securing  the  shaft  and  the 
other  was  screwed  to  the  face  plate  of  the  lathe.  This  ar- 
rangement brought  the  pin  g  on  the  turning  center  of  the 
lathe,  and  the  pin  was  easily  trued  by  cutting  off  a  few  turns 
with  the  cutting  tool. 

REPAIRING  TUBE  TIRES. 

As  motor  vehicles  are  furnished  with  all  kinds  of  tires  it  will 
be  necessary  to  observe  the  method  of  repairing  leaks  and 
fractures  in  single  tube  tires.    The  process  is  shown  in  Figs.  7 
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and  8.  In  Fig.  7  is  the  style  of  patch  carried  by  all  repairers 
of  tires.  The  leak  in  the  tire  is  located  by  blowing  up  the 
tire  in  water,  and  when  found  the  patch  is  forced  into  the 
hole  by  means  of  a  pair  of  long,  thin-pointed  pliers.  It  is  a 
good  plan  to  tie  a  piece  of  strinfz:  about  the  stem  of  the  patch 


so  as  to  hold  the  patch  up  and  in  place  against  the  inner  side 
of  the  tire  while  the  cementing  substance  is  being  injected 
with  a  common  syringe,  as  at  a.  Fig.  8.  Before  applying  the 
cementing  material  clear  the  parts  from  foreign  matter  by 
using  a  little  benzine.  After  the  cement  is  applied  draw  up  on 
the  string  so  as  to  adjust  the  patch  firmly  and  then  cut  off 
the  string  at  the  edge  of  the  tire.  Then  shave  off  the  stem 
and  the  job  is  done.  Some  apply  rubber  cement  or  soft  rub- 
ber over  the  patched  place  to  give  the  part  a  smoother  appear- 
ance. 

REPAISING  A  LEAK  IN  AN  INNER  TUBE. 

If  the  tire  is  of  the  double  tube  pattern,  and  there  is  a  leak 
in  the  inner  tube,  the  process  of  repairing  may  be  effected  as 
with  the  single  tube,  provided  the  inner  tube  is  removed  so 
that  it  can  be  gotten  at,  or  the  method  shown  in  Fig.  9  may  be 
adopted. 

It  consists  in  entirely  cutting  out  the  broken  or  split  por- 
tion and  putting  a  section  of  a  smaller  tube  inside,  drawing 
the  ends  of  the  tube  over  and  cementing  them  as  represented 
in  the  cut,  in  which  the  inserted  joint  is  marked  b.  Some  of 
these  inner  tubes  are  yery  elastic,  and  can  be  extended  enough 


to  permit  one  end  being  set  into  the  other  for  the  same  pur- 
pose as  above. 

CEMENT    MAKES   RUBBER   SHEET   CURL. 

The  curling  of  rubber  sheet  patches  as  soon  as  cement  is  ap- 
plied is  very  troublesome.  It  can  be  prevented  by  putting  the 
sheet  rubber  patch  over  a  round  surface,  as  in  Fig.  10,  and 
holding  it  tight  at  c,  applying  the  cement  evenly  with  a  brush. 
After  the  cement  sets  with  the  rubber  stretched  smooth  the 
curling  will  not  occur. 

SHOULD  EXAMINE  THE  VALVES. 

Motor  vehicle  machinists  often  make  the  mistake  of  over- 
hauling tires,  wheels  and  other  parts  of  the  rolling  portion  of 
the  carriage  or  wagon  to  locate  a  trouble  that  c'xists  entirely 
in  the  valves  of  the  tires.  In  a  recent  case  a  pjvrty  did  every- 
thing he  knew  to  stop  the  leaking  of  a  tire  wiiiiout  effecting  a 
remedy.  It  was  finally  discovered  that  the  ^alve  was  forced 
out  of  its  correct  position  by  the  wheel  rim.  The  tire  had 
loosened  and  slipped  previously,  and  in  cementing  the  tire  back 
care  had  not  been  taken  to  get  it  in  the  same  place.  It  was 
shifted  forward  a  fraction  of  an  inch  a.nd  tipped  the  valve  stem 
accordingly.  The  conditions  are  shown  in  Fig.  11,  in  which 
the  edges  of  the  washers  are  shown  forced  upward  at  d  and 
downward  at  e.  The  continual  abrasion  of  the  edges  of  the 
metal  washers  on  the  rubber  was  a  mechanical  action  which 
weakened  the  tire  material  at  that  point,  finally  starting  a 
slight  air  hole  and  leakage.  The  trouble  was  remedied  by  re- 
moving the  tire  from  the  rim,  straightening  the  valve  stem 
and  putting  on  new  and  larger  washers,  as  in  Fig.  12.  The 
larger  washers  covered  the  defective  place  in  the  rubber  and 
stopped  the  leak.  The  tire  was  then  re-cemented  to  the  rim 
and  care  taken  to  have  the  valve  stem  perfectly  perpendicular, 
after  which  leakage  ceased 

THE  INSPECTION   OF   GAS  AND   OIL  ENGINES. 

The  success  of  gas,  oil,  steam,  air  and  other  forms  of  engines 
used  for  power  purposes  on  vehicles  depends  to  a  considerable 
degree  upon  the  methods  of  adjustments  and  care  of  the 
mechanism.  Motors  are  different  from  ordinary  engines  in 
that  the  motor  is  often  invisible  and  does  not  receive  the 
attention  that  is  given  to  engines  that  are  exposed  to  view. 
In  many  instances  neglect  of  the  motors  has  been  a  prolific 
source  of  trouble.  Manufacturers  of  motor  vehicles  carefully 
test  and  adjust  the  motors  before  delivering  the  carriage  or 
wagon,  but  the  ordinary  wear  and  tear  which  accompanies 
the  mechanical  motions  of  a  vehicle  necessarily  affects  the 
running  gear  more  or  less. 

No  part  of  a  motor  requires  more  intelligent  care  in  the 
interests  of  safety  and  economy  than  the  cylinder  and  piston, 
mechanically  considered.  The  builders  are  well  aware  of  this 
and  take  special  precautions  to  deliver  the  machine  perfect  in 
this  respect.  But  there  should  be  regular  inspections  of  the 
cylinder,  in  order  to  detect  and  rectify  any  existing  imperfec- 
tion due  to  wear,  dust  or  loosening  of  some  mechanical  part 
One  of  the  most  common  causes  of  loss  in  the  cylinder  is 
leaking  packing  rings  in  the  piston.  When  these  rings  do  not 
properly  fit  the  cylinder  bore,  or  are  faulty  in  the  joints,  loss 
in  power  results.  Sometimes  in  resetting  leaky  packing  the 
mistake  is  made  of  having  the  fit  too  close,  with  the  result  that 
the  mechanism  is  brought  to  a  stop  when  the  carriage  is  sev- 
eral miles  out  on  the  road.  The  packing  in  a  Range  joint  may 
be  comparatively  loose  when  cold,  but  when  frictional  heat 
warms  up  the  packing,  the  flanges  and  the  bolts  which  hold 
them  together,  the  expansion  causes  the  packing  to  be  very 
tight  and  binds  the  piston.  The  remedy  is  to  reset  the  pack- 
ing and  allow  space  for  expansion. 
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THB  VALVES. 

In  overhauling  the  cylinder  valves,  when  replacing  them,  see 
that  they  fit  perfectly  against  the  seat,  and  that  the  botcoui 
Ijearings  on  which  the  valves  ride  are  at  right  angles  to  the 
valve  seat,  and  in  such  a  condition  that  the  valve  will  not  be 
tipped  away  from  its  seat,  but  rather  against  it.  This  latter 
condition  will  be  insured  by  easing  off  the  bottom  strip  at  the 
inner  corner,  so  that  the  valve  bears  hardest  at  the  outer  edge. 
The  hinge  nut,  into  which  the  valve  stem  is  screwed,  as  veil 
as  its  trunnion  bearings,  should  fit  so  that  the  valve  lies 
closely  to  its  seat,  rather  than  away  from  it.  In  adjusting  the 
valves,  the  marks  will  be  found  on  the  stirrup  block  that  passes 
through  the  guide.  There  are  two  scratch  marks,  and  the 
distance  between  them  shows  how  much  the  valves  should  lap 
over  the  ports  on  the  bottom  side  when  the  port  is  closed. 
When  the  valve  is  closed,  the  upper  mark  should  be  seen  at 
the  top  edge  of  the  guide  block.  By  removing  the  nut  and 
washer  from  the  exhaust  cam  lever,  two  scratch  marks  will 
be  found;  these  show  the  lap  of  the  exhaust  valve. 


Owners  of  motor  vehicles  should  not  neglect  their  machines. 
The  cup  bar  nibs  in  the  later  motors  are  milled  perfectly 
true,  thus  insuring  the  top  shafts  bemg  perfectly  parallel  with 
the  bottom  ones.  In  designing  this  new  cup  bar  particular 
attention  has  been  paid  to  the  lubrication  and  cleaning  of  the 
necks  of  steel  rolls  and  roller  stands,  and  the  cap  bars  are  <*o 
arranged  as  to  leave  the  roller  necks  entirely  free,  so  that 
they  can  be  kept  perfectly  clean  and  lubricated  without  inter- 
fering with  the  top  rolls  or  cap  bars. 

BORING  A   VALVK   CHAMBER. 

In  one  motor  which  gave  irregular  service  an  investigation 
showed  a  badly  leaking  valve.  The  valve  was  of  the  piston 
type,  and  had  worn  the  chamber  nearly  1-16  of  an  inch  large, 
so  that  the  rings,  which  were  of  the  **split"  kind,  had  lost 
their  elasticity,  or  rather,  had  become  so  worn  at  the  ends  that 
the  elasticity  no  longer  served  to  keep  them  right.  The 
measurement  of  the  rings  required  was  sent  to  the  machine 
shop,  with  orders  to  have  them  gotten  out  as  soon  as  possible, 
and  a  little  device  was  constructed  for  making  a  short  job  of 
the  boring  process.  It  consisted  in  bolting  the  cylinder  to  posi- 
tion in  a  lathe  where  it  was  an  easy  matter  to  rig  up  the  bor- 
ing tools  for  boring  out  the  valve  chamber.  Considerable 
damage  would  have  resulted  if  this  work  had  been  delas'ed. 
At  all  events  the  cylinder  would  have  been  ruined.  I  speak  of 
this  incident  because  it  is  a  particularly  good  illustration  of 
the  value  of  inspection.  Most  of  the  defects  that  inspectors 
discover  are  of  such  a  character  that  it  is  not  certain  that  acci- 
dents would  result  from  them,  and  we  have  to  be  content  with 
saying  that  accidents  would  be  very  likely  to  result. 


use  whatever  until  the  heads  had  bulged  out  enous^  to  take  up 
the  slack  in  the  fastenings.  The  pipe  connections  should  also 
receive  inspection,  as  they  may  get  clogged  with  foreign  stuff 
or  be  bent. 

PIFtS. 

A  prolific  cause  of  accidents  with  motor  carriages  is  due  to 
loosened  laps  of  heaters,  etc.  A  lap  which  is  simply  loose  may 
be  closed  by  clinching  the  rivet  heads.  But  it  is  frequently 
found  that  the  joints  are  affected,  in  which  case  the  best  remedy 
consists  in  calking.  This  may  be  done  with  oakum,  but  lead 
is  the  most  lasting,  if  tools  are  at  hand  with  which  to  drive  the 
lead  home  firmly.  The  custom  of  stopping  up  these  places 
with  ordinary  pipe  packing,  rosin,  putty,  china  clay,  wax,  etc., 
is  not  practicable,  as  the  stuff  is  loosened  or  eaten  out  in  a 
few  weeks  again.  The  machinery  should  be  examined,  also 
pipe  connections,  for  bolts  in  bad  shape.  The  only  remedy 
is  to  drive  out  the  defective  bolt  and  replace  it  with  a  new 
one.  Grooved  places  may  be  due  to  a  flaw  in  the  pipe,  or  to 
the  action  of  certain  acids  which  may  have  come  in  contact 
with  the  joint.  Pipes  which  are  discovered  in  a  leaky  condi- 
tion at  the  joints,  may  be  readily  repaired  by  recutting  the 
thread  a  little  deeper,  using  a  connection  of  slightly  smaller 
diameter,  or  by  cutting  the  thread  farther  along  the  pipe,  on 
the  untouched  portion,  and  screwing  the  connection  over  the 
defective  place. 

GEARS. 

Where  it  is  convenient  to  do  so,  the  blocks  in  which  run  the 
shafts  carrying  any  pair  of  wheels  on  a  vehicle  motor,  whether 
spur  or  bevel,  should  be  bolted  to  one  casting,  or  if  on  sepa- 
rate castings  these  should  themselves  be  bolted  together  so  as 
to  insure  that  the  strains  given  forth  by  the  gears  may  be 
be  properly  taken  up  and  not  transmitted  through  any  inter- 
vening foundations  or  supports  to  the  shaft,  which  may  not 
have  been  intended  to  sustain  such  strains  and  therefore  are 
not  likely  to  be  able  to  resist  them,  thus  giving  the  gears 
every  opportunity  to  get  either  out  of  or  too  deeply  in  gear. 
In  the  helical  form  of  gear  tooth  more  difficulties  have  to 
be  contended  with  than  in  the  straight  form.  In  the  case  of 
bevel  wheels  the  helical  form  are  extremely  difficult  to  put 
into  gear,  as  they  cannot  key  one  wheel  on  the  shaft  and  push 
the  other  one  into  gear  with  it;  but,  fnstead,  the  wheels  irust 
both  be  slipped  into  gear  at  the  same  time — the  amount  of 
advance  of  either  being  regulated  by  the  clearance  between 
the  teeth  and  no  more,  although  sometimes  one  of  the  shafts 
can  be  lifted  with  its  wheel  and  put  into  gear. 

The  clutch  pattern  of  gear  is  used  on  some  motor  shafts, 
while  other  makers  have  adopted  the  frictional  wheel.  The 
usual  troubles  are  loose  keys  or  set  screws,  worn  or  broken 
cogs,  gears  too  deep  in  mesh  or  too  far  out  of  mesh,  all  of 
which  may  be  set  right  with  the  monkey  wrench. 

Motor  Engineer. 


An  inspection  of  gasolene  tanks  is  important,  after  the 
vehicle  has  been  in  service  for  a  time.  In  one  case  the  front 
head  was  found  to  be  deflected  inward  about  ^  of  an  inch, 
though  it  is  impossible  to  say  that  this  deflection  was  due  en- 
tirely to  the  stress  set  up  in  drawinj?  the  heads  together  by 
the  bolts,  since  it  is  not  certainly  known  that  the  heads  were 
originally  fiat.  The  back  head  was  also  deflected  inward,  so 
that  after  the  removal  of  all  strain  it  had  a  permanent  set  of 
about  }i  of  an  inch.  Upon  examining  the  tank  internally  the 
in.spector  found  that  the  pins  securing  the  braces  to  the  heads 
did  not  come  against  the  ends  of  the  braces  by  an  eighth  of 
aa  Inch,  in  some  places.    The  braces  would  therefore  be  of  no 


No  Franchise  Needed  in  Syracuse. 

It  will  not  be  necessary  for  the  Common  Council  to  grant 
a  franchise  to  the  Syracusans  who  want  to  run  automobiles 
here.  It  was  stated  in  one  of  the  Sunday  newspapers  that 
the  council  would  be  asked  to  grant  such  a  privilege.  Such  is 
not  the  case.  Those  who  introduce  automobiles  in  Syracuse 
for  the  use  of  the  general  public  will  do  so  as  a  matter  of 
private  business.  It  will  not  be  necessary  for  the  council  to 
grant  them  a  franchise,  as  no  franchise  will  be  necessary.  So 
that  all  talk  of  another  franchise  being  put  through  the  council 
is  idle  speculation. — Syracuse  Telegram. 
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The  Pantz  "Portable"  Motor, 


L(i  Locomvh'on  Automobile  publisibes  a  desicription  of  a 
'  inotor  which  can  be  titled  to  a  number  of  different  types  of 
vehicle.  The  attaching  and  detachin>j  of  the  motor  requires 
no  special  skill  and  can  be  quickly  done.  All  the  machinery 
is  g^uped  upon  a  separate  frame  represenietl  in  Fig.  i. 
The  rigid  frame  K  carries  the  motor  ir»  6  or  8  H.  P.,  and 
provided  with  electric  or  hot  tube  ij^nition,  or  both.  Upon  the 
motor  shaft  A  are  mounted  pulleys  p"  p  p»  of  different 
diameters,  transmitting  by  means  of  belts  to  the  pulleys  P" 
p  p  on  the  shaft  A'.  Each  of  the  pulleys  P  P  P  carries  a 
fast  pulley  and  an  idle  one,  on  which  the  belts  are  shifted  by 
means  of  forks  controlled  by  c  c  e,  connected  with  the  levers 
regulating  the  vehicle.  The  pulleys  F  '  P  '  give  the  fast  speed; 
P  P'  the  mean  speed  and  P  P  the  slow  speed. 

At  the  end  of  the  shaft  A"  ts  a  ptnion  operated  directly  by 
the  shaft  A  for  forward  motion,  and  by  a  system  of  internal 
gears  for  the  reverse. 

When  the  frame  is  placed  in  a  vehicle  this  pinion  D  engages 
with  a  gear  which  transmits  its  motion  to  the  drive  wheels. 
Each  vehicle  has  a  wheel  of  variable  diameter,  according  to  the 
nature  of  the  vehicle,  and  the  speed  it  is  to  lake.  The  inter- 
mediate shaft  A  carries  a  drum  f»  upon  which  operates  a  band 
brake.  The  gasolene  tank  r  supplies  the  burners,  b,  the 
carbureter C,  and  the  reservoirs  R  r  communicating  with  each 
other. 

Each  side  of  the  frame  has  ivvo  bolts  a,  a,  the  heads  of  which 
fit  in  ifrooves  in  the  framework  of  each  vehicle  in  such  a  manner 
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that  the  pinion  D  engages  with  the  gear  of  the  vehicle^  which 
transmits  the  power  to  the  drive  w^heels.  The  motor  and 
machinery  being  in  the  proper  position  it  is  merely  necessary 
to  fasten  the  four  bolts  a  a  a  a  to  render  the  whole  vehicle 
firm  and  safe. 

The  speed  mechanism  is  then  connected  to  the  rods  c  c. 
which  are  attached  to  the  controlling  levers.  It  is  claimed 
that  when  these  bolts  are  all  securely  set  the  vehicle  is  almost 
as  firm  and  solid  as  though  Ibc  motor  had  been  an  integral 
part  of  the  vehicle.  Each  vehicle  has  its  ow^n  special  trans- 
mission, carrying  the  ditlerential  and  the  pinions  operating  the 
transmission  chams.  On  the  out  side  of  the  differential  is  a 
gear,  which  engages  with  the  pinion  D.  of  the  motor  system 
and  thus  transmits  power.  . 

To  facilitate  the  change  of  the  motor  from  one  vehicle  to 
another,  a  stand  is  provided,  having  grcx>ves  similar  to  those 
in  the  vehicles,  so  that  when  the  motor  apparatus  is  drawn  out 
of  the  vehicle  it  rests  upon  the  stana  atid  can  easily  be 
inspected  and  repaired.  The  stand  has  an  arrangement 
whereby  its  grooves  may  be  adjusted  to  the  same  height  as 
those  of  the  vehicle.  The  entire  operation  of  changing  from 
one  vehicle  to  another  requires  a  few  minutes  only. 

An  advantage  of  this  construction  is  the  ease  of  care  and 
repair,  as  the  body  may  be  washed  or  attended  to  and  the 
motive  part  repaired  at  tbe  same  time. 

The  Julien  Friction  Clutch. 


The  accompanying  illustrations  show  sectional  view*s  of  a 
new  friction  clutch  devised  by  M.  Julien  and  lately  put  on  the 
market  by  M.  G.  Benoit,  of  119  Rue  St,  Muar,  Paris.  Figs,  i 
and  2  represent  a  clutch  of  this  type  adapted  for  use  on  mtitor- 
voitureltes.  On  the  motor  shaft  is  keyed  the  piece  B,  round 
which  is  fixed  a  hardened  spring-steel  band  G,  to  which  in 
turn  is  riveted  a  band  ot  leather  H.  Surrounding  these,  and 
running  loosely  on  the  shaft,  is  the  pulley,  or  what  may  be 
termed  the  female  portion  of  the  clutch,  to  the  boss^  of  which 
IS  fastened  the  power  transmitting  gear  wheel.  The  spring 
G,  when  the  clutch  is  thrown  out,  is  under  tension,  and  so  has 
a  tendency,  by  reason  of  its  elasticity,  to  open  out  and  make 
ontact  with  the  outer  pulley  C.  To  one  of  ijs  ends  is  fixed  a 
piece  J,  w^hich  engages  in  a  corresponding  recess  in  B,  while 
pl  the  other  end  is  fixed  a  piece  I,  which  continually  bears 
against  the  special-shaped  lever  L  pivoted  on  B.  Perpendicu- 
lar to  its  axis  this  lever  carries  a  roller  N.  Keyed  on  the  shaft 
in  »iuch  \\  way  as  to  rotate  with  it,  but  stilt  »rev  lu  be  slid  along 
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Figs    i  attd  3. 

it  under  the  action  of  a  lever,  is  a  bleeve  to  which  is  attached 
a  wedge  P.  In  the  illustrations  Fig?,  i  and  2  the  clutch  is 
shown  out  of  gear,  the  v^ed.tfe  P  being  forced  in  as  far  as  pos- 
sible. To  put  the  clutch  in  >»Kar  the  sleeve  and  wtdgc-  P  are 
made  to  slowly  move  to  the  lefl  ;  this  allows  Ihe  roller  N  and 
the  lever  L  to  slowly  fall  and  the  spring  G  to  expand  until, 
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when  the  wedge  has  been  entirely  withdrawn  from  beneath 
the  roller  N,  the  maximum  contact  between  the  two  parts  of 
the  clutch  is  obtained.  It  will  thus  be  seen  that  the  contact 
is  the  result  of  withdrawing  the  tension  on  the  spring  band 
and  allowing  it  to  expand,  the  system,  it  is  claimed,  resulting 
in  a  very  quiet  working  clutch.     The  elasticity  given  to  the 


reaching  the  leather  band  and  so  affecting  its  proper  workings, 
it  will  be  noticed  that  the  boss  of  the  pulley  C  is  provided  with 
a  special  cavity,  into  which  any  free  oil  is  caught  and  allowed 
to  pass  away  by  holes  in  the  bottom  of  the  cavity. 

Pig.  3  shows  a  Juliea  friction  clutch  combined  with  a  driving 
pulley  for  motor  carriages,  in  which  a  special  lubricating  ar- 
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FIG.    3. 


FIG.   4. 


spring  and  the  de^ee  of  osc illation  permitted  to  the  lever  h 
are  such  that  tbe  whole  surface  of  the  leather  baad  H  is 
brought  into  a^titact  with  the  internal  surface  of  C,  this  taking 
place  until  the  leather  band  is  worn  down  to  the  level  of  the 
heads  of  the  rivets  by  means  of  which  the  band  is  attaebed  to 
the  spring  G,  provision  being  made  for  the  quick  renewal  of 
the  leather  band  when  worn.  To  prevent  the  spring  band 
from  getting  out  of  its  correct  posttion  several  sroall  projec- 
tions are  attached  to  Us  inner  face,  these  sliding  freely  in  a 
small  groove  formed  in  the  piece  B.    To  prevent  ajiy  oil 
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rsiDgement  is  provided.  One  of  the  amis  C  of  the  pulley  is 
made  hollow,  and  is  provided  with  a  piston  P.  This  piston 
works  under  the  action  of  centrifugal  force,  and  in  order  to 
prevent  the  formation  of  a  vacuum  the  under  face  of  the  piston 
is  placed  in  communication  with  the  atmosphere  by  means  of 
•  a  very  small  hole  O,  formed  in  the  lower  end  of  the  cylinder  C. 
A  screw  plug  is  provided  at  the  upper  end  of  the  cylinder  to 
allow  the  latter  to  be  filled  with  oil  ;  the  plug  is  prevented 
from  becoming  unscrewed  during  the  rotation  of  the  pulley  by 
means  of  a  projection  held  rigidly  in  place  by  a  spring  R.  The 
connection  between  the  cylinder  and  the  shaft  is  made  by 
means  of  the  pipe  T,  a  constant  supply  of  lubricant  being  thus 
delivered  to  the  pulley  bearing,  owing  to  the  centrifugal  action 
on  the  piston  F.  The  clutch  is  made  in  quite  a  number  of 
sizes,  ranging  from  a  capacity  of  1-5  H.P.  upwards,  at  a  speed 
of  100  revolutions  per  minute.  Fig.  4  shows  the  arrangement 
utilizing  Julien  friction  clutches,  adapted  for  a  two-speed  gear 
for  motor  cycles  or  voiturettes  weighing  under  five  cwt.  The 
motor  shaft  is  geared  by  spur  wheels  to  an  intermediate  shaft 
on  which  two  clutches  of  the  tvpe  shown  in  Fig.  3  are  mounted. 
Only  one  sleeve  is  provided,  however,  to  two  wedges,  so  that 
moving  over  the  lever  to  one  side  gives  the  high  speed,  and  to 
the  other  the  low  speed.  Fig.  5  gives  an  illustration  of  a  trans- 
mission gear  for  motor  vehicles,  provision  being  made  for 
three  forward  speeds  and  one  reverse  motion.  It  will  be 
noticed  that  four  clutches  are  used,  controlled  by  two  levers, 
the  reverse  motion  being  obtained  by  interpolating  a  small 
pinion  between  the  pinion  on  the  intermediary  shaft  «ind  the 
one  on  the  differential  shaft. — Motor  Car  Journal, 


The  Daimler  Transmission. 

Emil  Levassor  and  Gottlieb  Daimler  were  pioneers  in  the 
development  of  the  motor  vehicle,  M.  Levassor  using  the 
Daimler  motor  as  the  model  for  his  well-known  "  Phoenix  ** 
motor,  but  while  they  were  thus  pretty  much  in  harmony  on 
the  motor  question,  says  La  Locomotion  Automobile,  they 
were  at  variance  in  their  views  of  transmission,  Mr.  Daimler 
preferring  belts  for  the  change  of  speed,  while  M.  Levassor 
adopted  gears  and  chains.  The  system  at  present  in  use  by 
Mr.  Daimler  is  thus  described  : 

The  Phoenix  motor  is  placed  in  the  rear  and  has  two  pulleys, 
one  on  each  side,  forming  a  fly  wheel.  Four  other  pulleys  are 
keyed  upon  the  differential  S,  which  controls  the  rear  wheels 
by  means  of  the  two  pinions  R  and  the  gear  V.  The  proper 
suspension  of  the  vehicle  and  frame  is  secured  by  large  spiral 
springs,  so  that  the  small  pinion  R  oscillates  about  the  axle 
without  interfering  with  the  gear. 

Toe  transmission  and  the  four  speeds  are  controlled  by  four 
loose  belts  running  over  the  four  pulleys  of  the  motor  and  the 
differential.  The  lever  H  controls  these  belts,  producing  a 
smooth  start  and  a  silent  trausmission  of  power.  The  whole 
front  axle  turns  about  a  pivot  bolt,  and  is  manipulated  by  a 
chain  and  pinion  through  the  levtr  O.  The  lever  N  operates 
the  shoecibrake  and.th&^pedal  P  the  differential  brake. 
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The  Dupressolr  riotor-TrlQrcle    Speed 
Reducing  Qear. 

In  our  issue  of  March  24  last  we  published  descriptions, 
with  illustrations,  of  several  devices  which  have  recently  been 
introduced  with  the  view  of  providing  motor-tricycles  with  a 
second  slow  speed,  for  hill-climbing  purposes.  Since  then 
still  another  device  of  the  kind — the  •*  Dupressoir,"  introduced 
by  M.  P.  Dupressolr,  of  Paris — has  come  under  our  notice,  and 
of  it  we  are  now  able  to  give  illustrations,  together  with  a  few 
brief  particulars.  Referring  to  Figs,  i  and  2,  it  will  be  noticed 
that  the  motor  shaft  is  extended,  and  carries  two  pinions — one, 
M,  continually  in  mesh  with  the  spur  wheel  I  on  the  axle  of 
the  tricycle,  and  one,  J,  in  gear  with  a  small  intermediary 
pinion  L  ;  the  latter  gears  with  a  spur  wheel  K  keyed  on  one 
end  of  an  upper  short  shaft  G.  At  the  other  end  of  this  shaft 
is  keyed  a  clutch,  H,  while  between  K  and  H  is  loosely 
mounted  a  special  pinion  F.  Both  the  pinions  M  and  J  are 
mounted  loosely  on  the  motor  shaft  N,  they  only  driving  their 
respective  spur  wheels  when  in  contact  with  the  clutch  A 


at  the  normal  speed  of  the  motor,  the  clutch  A,  by  means  of 
the  lever  C  arfd  its  connections,  is  released  from  the  pinion  J — 
the  pinion  F  being  simultaneously  withdrawn  out  of  gear  from 
the  wheel  I— and  brought  into  contact  with  the  pinion-  M,  so 


Fig.  I. 

keyed  on,  but  free  to  be  moved  along  the  motor  shaft  N  be- 
tween them.  The  lever  C  is  so  arranged  as  to  control  the 
movements  of  both  the  clutch  A  and  the  pinion  F,  its  move- 
ment being  effected  through  the  toothed  segments  E  D,  lever 
T,  and  handle  B.  The  illustration.  Fig.  i,  shows  the  position 
of  the  gear  to  give  the  slow  speed  ;  the  lever  C  has  been 
moved  over,  causing  the  clutch  A  to  make  rigid  contact  with, 
and  so  drive,  the  pinion  J  ;  while  the  clutch  has  thus  been 
moved  along  the  shaft  to  the  right  the  pinion  F  which  runs 
loosely  on  the  shaft,  has  been  gradually  made  to  mesh  with 
the  spur  wheel  I  on  the  axle,  and  it  is  only  when  the  pinion  K 
is  fully  in  gear  with  I  that  it  makes  contact  with  the  clutch  H, 
so  causing  the  power  of  the  motor  to  be  transmitted  to  the 
wheel  I  at  a  reduced  si>eed.     To  allow  the  machine  to  travel 


Fig.  2. 

causing  the  latter  to  drive  the  wheel  I.  The  speed-controlling 
handle  is  attached  to  the  top  bar  of  the  frame  of  the  tricycle  ; 
a  sector  with  four  notches  is  also  provided  in  connection  with 
it,  the  respective  positions  being:  (t)  slow  speed,  (2)  slow 
speed  gear  half  withdrawn,  (3)  both  gears  out.  motor  running 
free,  and  (4)  high  speed.  M.  Dunressior  has  taken  advantage 
of  the  provision  for  the  motor  to  run  free  from  the  transmission 
gear  by  providing  a  handle  by  means  of  which  the  motor  may 
be  put  in  operation  before  mounting  the  tricycle,  so  rendering 
the  use  of  the  pedals  unnecessary.— iT/^/<7r  Car  /our  ft  a/. 


The  Motor  Repair  5hop. 

A  motor  vehicle  mechanic  is  not  necessarily  an  electrical  en- 
gineer, yet  he  must  care  for  electrical  apparatus  and  at  times 
make  certain  repairs  and  adjustments.  In  the  care  of  motors 
the  essential  thing  is  to  have  all  screws,  bolts,  bearings  and 
parts  in  place  and  in  perfect  alignment.  Heating  of  bearings 
may  occur,  or  the  journal  may  so  bind  as  to  cause  loss  of 
power.  •  Sometimes  this  is  due  to  dirt  or  sediment,  made 
chiefly  by  the  iron  ground  out  from  the  bearings.  Part  of  it 
is  also  due  to  the  sediment  contained  in  the  oil,  which  varies 
with  the  grade  of  oil  used.  Bearings  that  are  not  properly 
oiled,  and  run  partly  dry,  grind  out  a  great  deal  of  metal  at 
times.  Whatever  its  nature  this  dirt  has  a  bad  effect,  as  it 
thickens  the  lubricant,  thereby  consuming  power.  It  can  be 
prevented  by  liberal  use  of  oil  at  the  start,  when  the  wear  is 
most  serious,  thereby  flooding  it  out.  The  other  method  is  to 
remove  the  shaft  and  bearings  and  clean  the  base  with  a  swab. 
Heating  of  the  bearings  is  usually  due  to  hifih  currents  in  the 
coils,  short-circuited  armature  coils  and  execessive  moisture. 
High  currents  in  the  field  circuit  will  cause  the  field  magnets 
to  heat.    Sparking  occurs  even  in  the  most  perfectly  designed 
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machines,  and  is  due  to  a  bar  shifting  its  position,  rough  com- 
mutator, irregular  contact  of  brushes,  too  much  load  on  arma- 
ture, or  broken  circuit. 

Knocks  are  due  to  loose  collars,  set-screws,  journals,  vibra- 
tion of  armature,  slipping  of  belt,  machine  overloaded  and  a 
short  circuit  in  armature.  The  fonli  of  vibration  in  the  arma- 
ture is  entirely  different  from  the  harsh  jar  arising  from  a 
crooked  or  imperfect  shaft,  or  a  spindle  construction  which 
does  not  allow  sufficient  yield  in  the  bearings. 

MAKING  NEW  BRASSES. 

The  motor  vehicle  mechanic  is  often  called  upon  to  make  a 
new  set  of  brasses.  The  brass  boxes  are  bored  to  fit  the  shaft, 
but  when  removed  from  the  chuck  and  placed  on  the  motor 
shaft  it  will  be  seen  that  the  contact  is  not  correct,  due  to  the 
imequal  cooling  of  the  metal.  This  is  explained  in  Fig.  i.  In- 
stead of  trying  to  make  a  forced  fit  cover  the  surface  of  the 


FIG.   I.  FIG.  2. 

shaft  with  colored  chalk,  turn  the  shaft  and  file  and  scrape 
those  parts  of  the  brasses  that  take  the  markings.  This  should 
be  repeated  several  times,  until  a  true  fit  is  obtained,  as  in  Fig. 
2.  Avoid  a  tight  fit,  as  there  should  be  room  for  films  of  oil 
to  form  around  the  bearing  for  lubrication.  A  shaft  running 
with  a  moderately  loose  bearing  fit,  a  loose  band  or  a  low 
speed,  does  not  usually  run  so  steadily  as  under  the  opposite 
conditions,  although  when  performing  work  the  eye  may  not 
be  able  to  detect  the  motion.  Still,  it  is  preferable  to  take  the 
chances  with  an  average  loose  fit  than  with  a  tight  fit. 

TUBING  TROUBLES. 

It  so  happens  at  times  that  the  tubing  of  a  motor  vehicle 
frame  is  not  sufficiently  strong  in  itself  to  bear  the  pressure  of 
a  .set  screw  of  a  clamp,  and  the  point  of  the  screw  makes  a 
depression  in.  the  tube  wall   as  at    (a)    Fig.  4.     To  fix  this. 
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FIG.   5. 


Straighten  the  dented  place  and  fill  the  depression  in  the  tube 
with  a  piece  of  some  soft  metal,  as  copper,  and  screw  the  set 
screw  down  onto  that  until  the  clamp  is  sufficiently  tight.  The 
copper  plugged  section  is  shown  at  (b). 


USEFUL    MEASURING   T(X)L. 


fitted  with  set  pins  and  pointed  at  the  lower  ends,  as  shown 
at  D  D.  The  tool  can  be  easily  made,  and  will  be  found  use- 
ful in  making  measurements  of  cones,  cone  shafts,  cone  cups, 
disks  and  other  parts  of  the  mechanism. 

SOLID  LUBRICANT  INJECTOR. 

It  is  often  desired  to  force  solid  lubricant  into  bearings  with- 
out taking  them  apart.  To  make  this  an  easy  and  cleanly 
operation  an  injector  is  necessary.  One  of  these  may  be  made 
from  a  common  single  action  hand  pump.  Fig.  6  is  a  longi- 
tudinal section  of  a  completed  injector  made  in  this  way.    The 


In  Fig.  5  is  a  diagram  of  a  tool  consisting  of  a  steel  gauged 
shaft  E,  on  which  are  adjustments  C    C,  each  of  which  are 


FIG.  6. 

outer  end  of  the  piston  rod  should  be  fitted  with  any  kind  of 
handle  that  will  allow  pressure  to  be  put  on  that  end  without 
hurting  the  fingers.  Take  the  nozzle  off  one  of  the  oil  cans 
commonly  used  in  paper  mills  and  drill  a  hole  in  the  bottom  of 
the  pump  barrel  just  large  enough  to  take  the  base  of  the 
nozzle.  Solder  this  in  and  the  injector  is  complete.  Fill  the 
barrel  with  the  lubricant  used  by  taking  off  the  cap  and  pulling 
piston  out. 


MINOR   MENTION. 


The  Cincinnati  Omnibus  Co.  has  ordered  two  electric  ve- 
hicles, which  will  be  tested  on  the  stiff  hills  thereabout. 

Joseph  J.  Mandcry,  Rochester,  N.  Y.,  has  taken  the  local 
agency  for  the  electric  vehicles  of  a  Chicago  manufacturer. 

A  company  with  $bo,ooo  capital  is  to  be  organized  to  run  a 
stage  line  from  McKee's  Rocks  to  Pittsburg,  Pa.  The  stages 
are  to  carry 'twenty  passengers. 

The  Morse- Keefer  Co.,  Salisbury,  Conn.,  ^411  make  a  spe- 
cialty of  swaged  wire  spokes  and  swaged  and  tapered  tubing 
for  motor  vehicle  manufacturers. 

The  real  estate,  machinery  and  fixtures  of  the  Columbia 
Automobile  Co.,  Hartford,  Conn.,  have  been  transferred  to 
the  Columbia  &  Electric  Vehicle  Co.  for  $139,000. 

On  Saturday  the  Riker  Electric  Vehicle  Co.  was  incor- 
porated in  New  Jersey,  with  a  capital  stock  of  $7,000,000.  The 
incorporators  are  Andrew  L.  Riker,  Wm.  G.  Meyer  and  James 
C.  Young. 

The  new  syndicate  which  has  purchased  a  controlling  inter- 
est in  the  Daimler  Manufactunng  Co.,  Steinway,  L.  I.,  will 
make  a  specially  of  heavy  work  wagons,  including  brewery, 
coal  and  express  wagons. 

It  is  reported  on  good  authority,  that  the  Columbia  Electric 
Vehicle  Co.,  of  Hartford,  Conn.,  is  negotiatinjr  for  the  yui- 
chase  of  the  plant  of  the  New  Haven  Carriage  Co.,  New 
Haven,  Conn.,  who  have  been  building  carriage  bodies  for 
them  for  several  years. 

It  is  reported  that  .steps  are  being  taken  to  place  electric 
vehicle  charging  hydrants,  such  as  were  shown  at  Madison 
Square  Garden  recently,  in  a  number  of  livery  stables  in 
different  parts  of  New  York  City.  Charging  facilities  have 
been  arranged  at  the  Edison  Duane  street  station. 
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UNITED  STATES  PATENTS. 


No.  626,611 — Expansible  Lubricating- Piston — Walter  Hay, 
Seville,  O.,  assignor  of  one-half  to  Emerson  M.  Hotchkiss, 
Waterbury,  Conn.    Application  filed  April  30,  1898. 

This  invention  relates  to  improvements  in  trunk-pistons, 
which  are  more  particularly  intended  for  use  in  connection 
with  explosive  motor  cylinders;  and  the  objects  of  the  im- 
provements are,  first,  to  provide  for  a  suitable  lubrication  of 
the  pistons,  (cylinders,  respectively;)  second,  to  render  the 
pistons  expansible  with  regard  to  fitting  the  wall  of  such  cylin- 
ders, and,  third,  to  provide  suitable  means  for  such  purposes 
which  are  most  efficient  and  durable  in  operation. 

Fig.  I  represents  a  longitudinal  part  sectional  and  part  ex- 
terior view  of  a  piston  embodying  the  features  above  alluded 
to ;  and  Figs.  2,  3,  and  4,  respectively,  represent  transverse  sec- 
tional views  on  lines  x  x,  y  y,  and  z  z. 


The  illustration  of  the  piston  herewith  given  substantiaUy 
comprises  the  frame  A,  the  semicircular  casings  B  B  and  C  Q 
the  fillers  D  D  ,  and  the  springs  E  E.  j 

Circular  plates  or  disks  a  ai  constitute  the  piston-terminal 
of  the  frame  A,  the  outer  plate  a  of  which  is  hell  secure  and 
concentric  in  connection  with  the  inner  plate  ai  by  means  of 
the  core  b.  (See  Fig.  i.)  As  shown,  the  outer  terminal  c 
of  the  frame  is  adapted  for  a  yoke  connection  vrith  a  crank- 
shaft or  equivalent 

It  is  obvious  that  the  sides  d  d  be  of  such  form  as  to  embody 
greatest  resistance  in  a  comparatively  light  structure. 

The  casings  B  B  and  C  C,  consist  of  the  arch-plate  e  and 
the  flanges  f  f.  The  casings  are  of  corresponding  width,  so  as 
to  fit  closely  between  the  plates  a  ai. 

The  fillers  D  D  are  prepared  of  suitable  lubricating  ingredi- 
ents and  compressed  into  the  solid  state  to  suit  the  cavity  of 
the  casings.     (See  Figs,  i,  2,  and  3.) 

The  springs  E  E  are  of  an  elongated  return  form  in  prefer- 
ence, flat  steel  being  used  for  the  purpose  of  forcing  the  casings 
with  contents  against  the  wall  of  the  cylinder.  Through  the 
ports  g  g  and  h  h  admission  is  had  for  the  springs  into  the 
piston  proper.  The  ports  also  serve  in  the  nature  of  guides 
for  the  purpose  of  retaining  the  casing  and  springs  in  about 
the  relative  position  as  shown.  Any  suitable  mode  or  form 
of  connection  may  be  adapted  for  the  purpose  of  retaining  the 
teminals  i  of  the  springs  in  operative  connection  vrith  the 
casings.     (See  Figs,  i,  2,  and  3.) 
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It  is  intended  that  the  casing-joints  relatively  should  be 
about  at  right  angles  in  order  to  effect  a  uniform  expansion 
of  the  casings  around  the  cylinder-wall,  also  to  prevent  leak- 
age past  the  joints. 

Auxiliary  blocks  F  are  employed  in  connection  with  the 
front  casings  C  C.  These  blocks  cover  the  joints  of  the  cas- 
ings and  admit  of  the  expansion  thereof  under  exclusion  of 
exposure  of  the  joints.     (See  Figs,  i  and  3.) 

The  piston  is  rendered  self-lubricating  owing  to  the  lubri- 
cating consistency  of  the  fillers  D  D.  The  material  of  which 
the  fillers  are  made  is  sufficiently  hard  in  nature  to  answer 
the  purpose  of  making  tight  contact  with  the  cylinder-wall  in 
order  to  prevent  leakage  past  the  piston. 

The  form  and  position  of  the  springs  admit  at  all  times  of 
inspection  thereof  and  a  ready  adjustment,  if  necessary. 
Furthermore,  the  active  part  (loop  j)  is  so  far  removed  from 
the  heat  of  the  cylinder  that  from  this  source  no  injury  can 
be  done  to  the  springs. 

It  is  obvious  that  the  frame  A  of  and  for  the  piston  may 
consist  of  an  integral  skeleton  formed  substantially  as  shown, 
or  a  structure  answering  the  same  purpose  may  be  constructed 
of  more  than  one  part  without  departing  from  the  nature  of 
the  invention. 

Claim. — A  piston  consisting  of  a  frame  of  which  one  end 
terminates  in  separated  disks,  two  or  more  sets  of  casings, 
lubricating-fillers  carried  by  said  casings,  which  fit  between 
said  disks,  auxiliary  blocks  for  the  outer  set  of  said  casings, 
and  elongated  return-springs  extending  through  posts  in  the 
inner  disk  and  being  in  operative  connection  with  said  cas- 
ings all  constructed  and  arranged  substantially  as  and  for  the 
purpose  set  forth. 

No.  626,295 — Motor  Attachment  for  Bicycles.  Edward  J. 
Pennington.  Walton-upon-ThaJ^s,  England.  Filed  Decem- 
"berao,  1897.     Serial  No.  664,734.     (No  model.) 


Claim, — The  combination  with  a  bicycle,  of  a  motor,  a  frame 
carrying  the  motor  and  detachably  fastened  to  the  steering- 
frame  of  the  bicycle,  and  means  for  driving  the  steering- 
wheel  from  the  motor. 

No.  626,735 — Motor  Vehicle— Hugo  Stommel,  Pla*nfield. 
N.  J.     Application  filed  July  9,  18^8. 
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Claim.— In  motor  vehicles,  the  differential  gear  described, 
consisting  of  bevel  pinions  provided  with  hollow  drums  con- 
taining pivoted  arms,  actuated  by  rods  having  bulbs  for  forc- 
ing the  arms  and  the  spring  against  the  interior  of  said  drums, 
and  the  rods  moved  longitudinally  by  a  nut  and  screw,  receiv- 
ing motion  by  gearing  and  a  vertical  shaft  with  handwheel, 
arranged  at  the  front  of  the  vehicle. 

No.  626,996 — Power  Transmission  Apparatus — John  William 
Hall,  London,  England.     Application  filed  June  21,  1897. 

This  patent  was  described  and  illustrated  in  The  Horseless 
AoE  of  April  12. 

No.  626,967 — Transmission-gear  for  Motor-vehicles — ^Wil- 
liam Cook,  Philadelphia,  Pa.    Application  filed  March  7,  1899. 

Fig.  I  represents  a  vertical  section  of  a  transmission-gear 
embodying  the  invention,  including  a  portion  of  a  vehicle  to 
which  it  is  applied.  Fig.  2  represents  a  partial  side  elevation 
and  partial  vertical  section  on  an  enlarged  scale.  Fig.  3  repre* 
sents  a  top  or  plan  view  on  an  enlarged  scale.  Fig.  4  repre- 
sents a  partial  side  elevation  and  partial  vertical  section  on 
line  y  y  ,  Fig.  3.  Fig  5.  represents  a  section  of  a  portion  on 
line  x  X,  Fig.  i. 

A  designates  the  shaft,  to  which  the  power  of  the  motor- 
on  the  vehicle  is  imparted.  B  designates  a  crank-arm,  which  is 
keyed  or  otherwise  secured  to  the  shaft,  and  has  pivotally 
connected  with  it  one  end  of  the  rod  C,  whose  other  end  is 
pivotally  connected  with  the  rocking  arms  D,  freely  mounted 
on  the  shaft  E,  the  latter  having  its  bearings  on  the  vehicle. 
Keyed  or  otherwise  firmly  secured  to  the  shaft  F  are  the 
rocking  arms  F,  to  which  are  attached  the  springs  G  G, 
which  are  also  attached  to  the  arms  D,  it  being  noticed  that 
said  arms  D  and  F  are  provided  with  nuts  H  J  and  screws 
K  L,  the  springs  being  attached  to  the  nuts,  so  that  by  the 
proper  rotation  of  the  screws,  which  are  mounted  on  the  arms 
and  engage  the  nuts,  they  serve  to  adjust  the  tension  of  the 
springs. 

Secured  to  the  shaft  E  is  the  rocking  arm  M,  which  is  pro- 
vided with  the  longitudinal  slot  N  (shown  in  dotted  lines. 
Fig.  2,)  the  slot  receiving  the  block  P,  on  which  is  the  pivot 
Q  of  the  rod  R,  the  latter  being  provided  with  an  arm  Ri, 
whereby  the  rod  may  be  raised  or  lowered  on  the  rocking 
arm  M,  so  as  to  adjust  the  throw  of  the  rod  R,  and  con- 
sequently of  the  reciprocating  lever  S  to  which  it  is  pivoted, 
the  lever  having  connected  with  it  the  arm  T  and  being  pro- 
vided with  the  boss  U,  which  freely  encircles  the  sleeve  V, 
said  arm  T  being  provided  with  the  boss  W,  which  also  freely 
encircles  the  sleeve. 

Mounted  on  the  lever  S  and  arm  T  is  the  rock-shaft  X, 
which  carries  the  double-winged  pawl  Y,  adjacent  to  which 
is  the  ratchet  Ai,  secured  to  the  periphery  of  the  sleeve  V, 
it  being  noticed  that  the  ratchet  has  two  rows  of  teeth  pitched 
respectively  in  opposite  directions,  the  teeth  of  the  pawl  Z  being 
also  reversely  pitched  at  the  opposite  wings  or  ends  th4Elof. 

The  sleeve  V  freely  encircles  the  hub  Bi  of  the  bevel-gear 
Ci,  opposite  to  which  is  the  bevel-gear  Di,  which  is  provided 
with  the  hub  or  sleeve  Ei,  which  freely  encircles  the  axle  Fi. 
it  being  noticed  that  one  wheel  of  the  vehicle  is  secured  to 
the  axle  Fi  and  the  other  to  the  sleeve  Ei,  as  its  axle,  the 
sleeve  being  sustained  by  the  portion  of  the  axle  Fi  extended 
into  the  same,  the  wheels  thus  being  carried  by  the  sections 
of  a  divided  shaft  or  axle. 

On  the  inner  end  of  the  sleeve  V  is  the  ring  Gi,  whose  per- 
iphery is  clamped  to  the  rim  G2,  on  whose  inner  face  is  the 
inwardly-projecting  stud  Hi,  on  which  is  mounted  the  bevel- 
pinion  Ji,  which  meshes  with  the  bevel  teeth  or  gears  Ci  Di. 
on  the  inner  side  of  the  peripheral  portions  of  the  pinions  Ki 
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and  K,  the  pinions  being  formed  with  or  otherwise  secured  to 
the  hub  Bi  and  sleeve  Ei,  respectively. 

In  order  to  secure  the  ring  Gl  to  the  rim  G2,  the  annulus 
Li,  the  studs  Mi,  the  springs  Ni,  the  washers  Pi,  and  nuts 
Qi  are  employed,  the  studs  passing  through  the  annulus  and 
rim  and  the  springs  being  interposed  between  the  washers  and 
annulus,  the  washer  being  retained  in  position  by  the  nuts  Qi 
on  the  outer  end  of  the  studs,  thus  forming  a  slip-joint  for 
the  rim  and  the  sleeve  V. 

The  shaft  X,  which  carries  the  double-ended  pawl  Y,  has 
secured  to  it  the  coil-soring  Z,  whose  outer  end  is  connected 
with  the  stud  R2  of  the  hand-lever  Si.  the  latter  carrjring  the 
pin  or  screw  Ti,  which  is  adapted  to  enter  either  of  the  open- 
ings of  the  segment  Ui,  so  that  when  the  lever  is  rotated  the 
spring  Z  acts  by  torsion  to  turn  the  pawl  Y  into  contact  with 
either  row  of  teeth  of  the  ratchet  Ai  relatively  to  the  direction 
the  vehicle  is  to  be  propelled  forward  or  backward. 

The  operation  is  as  follows:  As  the  shaft  A  rotates,  its 
motion  is  impart<;d  to  the  crank  B,  thus  oscillating  the  arms 
D  F  M,  the  rod  R,  and  the  arm  S.  it  being  noticed  that  the 
springs  G,  which  receive  motion  from  the  arms  D,  impart  the 
same  to  the  arms  F  in  an  easy  and  gentle  manner,  avoiding 
jerking  or  severity  in  the  motion  of  the  shaft  E.  The  pawl  Y, 
which  is  carried  by  the  oscillating  arm  S,  now  operates  the 
ratchet  Ai,  so  that  rotary  motion  is  imparted  as  one  to  the 
sleeve  V,  the  pinion  Ki,  the  rim  G2,  the  pinions  Ji,  traveling 
with  the  rim,  the  two  gears  Ci  Di,  the  limb  Bi,  and  the  axle 
Fi,  so  that  the  wheel  on  the  latter  is  rotated,  rotary  motion 
being  also  imparted  to  the  hollow  shaft  or  sleeve  Ei,  and  thus 
to  the  wheel  connected  with  the  latter,  whereby  the  vehicle  is 
propelled.  When  the  vehicle  turns  a  corner  or  makes  a  curve 
or  either  wheel  strikes  an  obstruction,  the  wheels  may  move  at 
different  velocities  or  independent  of  each  other,  since  either 
pinion  Ki  or  K  may  rotate  without  being  controlled  by  the 
other,  and  thus  there  is  no  strain  on  cither  gear,  and  conse- 
quently on  the  vehicle- wheels. 

Should  from  any  cause  severe  strain  be  imparted  to  the  rim 
G2,  the  ring  Gi  may  slip  therein,  thus  avoiding  fracture  of 
the  ratchet  Ai,  the  pawl  Y,  and  connected  parts. 

No.  627,066— Automobile— John  Schnepf,  New  York,  N.  Y., 
assignor  of  one-half  to  William  C.  Doscher,  same  place.  Ap- 
plication filed  May  6,  1898. 

In  the  drawings.  Fig.  i  is  a  side  elevation  of  a  bicycle  pro- 
vided with  my  improved  apparatus.  Fig.  2  is  a  relatively 
enlarged  plan  view  of  a  detailed  portion  of  my  invention. 
Fig.  3   is  a  side  elevation  of  Fig.  2. 

A  is  a  battery  of  any  suitable  portable  type,  detachably  sup- 
ported in  the  forward  inside  portion  of  the  frame  of  a  bicycle 
by  suitable  fastening-damps  a  a  a. 

B  is  a  motor,  mounted  in  a  suitable  frame  carrying  forward - 
ly-projecting  arms  D  D,  having  semicircular  depressions  d  d 
near  their  outer  ends. 

E  is  a  frame  a  portion  of  which  lies  parallel  and  close  to 
the  arms  D.  The  frame  E  projects  beyond  the  ends  of  the 
arms  D  and  is  then  turned  inwardly  and  again  bent  toward  its 
extreme  forward  end  into  the  circle  e.  This  circle  is  divided, 
so  that  the  forward  ends  of  the  frame  E  may  be  sprung  apart. 
A  wing-nut  or  other  suitable  fastening  device  ei  is  provided  to 
clamp  the  divided  ends  of  the  frame  E  near  its  forward  end. 
Wing-nuts  di  may  be  provided  near  the  free  ends  of  the  frame 
D  to  draw  the  said  frames  D  toward  the  frame  E. 

In  Figs.  I,  2,  and  3,  F  is  a  pulley,  preferably  grooved  and 
carried  by  the  armature  Bi  of  the  motor  B,  the  pulley  being 
arranged  so  as  to  rotate  herewith.  Suitable  electrical  con- 
nections G  between  the  battery  A  and  the  motor  B  are  pro- 
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vided.  Likewise  a  suitable  controlling  means  H  is  connected, 
as  at  I,  with  the  circuit  to  regulate  the  flow  of  electricity 
through  the  motor.  This  controlling  means  is  provided  with 
a  suitable  detachable  fastening,  so  that  the  same  may  be  de- 
tachably secured  to  the  frame  of  the  bicycle  at  any  suitable 
point. 

In  assembling,  battery  A  is  secured  to  the  bicycle-frame. 
The  motor  B,  through  the  medium  of  the  frame  E,  and  D, 
may  be  clamped  to  the  bicycle-frame  so  as  to  cause  the  pulley 
F  to  bear  upon  one  of  the  bicycle-wheels  J,  preferably  the  rear 
or  driving  wheel.  The  controlling  means  H  is  then  clamped 
to  the  handle  or  to  any  other  suitable  portion  of  the  frame 
which  is  readily  available  to  the  rider.  The  connections  G 
and  H  may  then  be  made.  When  the  parts  are  thus  attached, 
the  rider  may  at  will  allow  the  current  to  pass  through  the 
motor,  energizing  the  magnets  and  rotating  the  armatiite  in 
the  usual  way.  The  rotating  armature  Bi  causes  the  puff|||  F 
to  rotate,  and  the  same  bearing  frictionally  upon  the  dtfjfihg- 
whed  J,  drives  the  latter. 

Because  the  pulley  F  and  the  wheel  J  are  relativdy  small 
and  great,  no  great  amount  of  power  is  required  to  revolve 
the  armature,  the  same  being  determined  by  the  relative  sizes 
of  the  said  pulley  and  wheels.  As  the  motor  has  a  capacity  of 
very  high  speed,  a  sufficiently  high  speed  may  be  transmitted 
to  the  driving-wheel  J. 

The  rider  may  readily  employ  the  aforesaid  driving  means 
as  the  sole  source  of  power,  or,  as  supplemental  power, 
the  pedals  K  K  being  at  all  times  available  for  use.  When  the 
rider  encounters  a  decline,  the  motor  may  be  thrown  into  con- 
tact with  the  driving-wheel  J  and  utilized  as  a  dynamo  to  re- 
store the  battery  A.  It  will  be  understood,  of  course,  that  the 
batterv  is  usually  charged  from  an  outside  source. 
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HI a<le  by 

THE 

BALL 

BEARING 

CO., 


Watson 

Street, 
BOSTON, 

MASS. 


GROOVED   BALL  SHAFT 
BEARINGS. 

Three  Hardened  Steel  Races  and  Set  of  Balls. 


^OR   PROriT  AND    CaNV^NIBNCB   IN 

THREAD    CUTTING,    TAPPING 
AND    MILLING    WORK 

ON  YOL'R  SCREW   MACHINES,  USE 

Self-Opening  and    Adjustable  Screw 
Cutting  Die   Heads, 
Adjustable  Collapsing  Taps. 

AND 

Adjustable  Hollow  Milling  Tools. 

MANUFACTUKED    BV  THE 

CiOmTRIC  DRILL  CO.,  WMt¥lll«(iltw  Hjiven),  Conn.,  U.S.A. 
Write  u«  your  requiremenU  And  let  uh  quote  prices. 


HUBS  FOR  MOTOR  CARRIAGES 

Cmh  be  produced  cheapiy  on  our 

No.   6   HUB    MACHINE. 

The  Larsrest  Hub  Machine  Built. 

Complete  Outfits  Furnished. 

Catalog:ue  and  Prices  on  Application. 

BARDONS  &  OLIVER,  Cleveland,  Obio.  U.  S.  K. 


OCR 


Nickel  Steel  DETACHABLE  Chains 
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are  especially  adapted  for 

IWotor 
Carriages. 

We  are  furaisbiog  maay 
for  tliat  purpose. 

We  invite  correspondence, 

■ALDWIS   CYCLE  CKAIII  C0«»  Wore^atcr,  !••»•,.  U     %.  g. 


SPECIAL    NOTICES. 

AdvvrtlMiiMiitfl  iBMrted  imder  this  heAdln^  at  $2,00  aa  ioefa  tor  1 
iMUfi,  fwyftble  In  advuice. 


AGENCY   WANTED. 

A  gentleman  well  known  in  New  York  City,  and 
witb  the  highest  credentials,  desires  to  actively 
represent  a  prominent  manufacturer  of  motor 
vehicles.  Would  invest  Address,  **  RESPON- 
SIBLE," care  of  The  Horseless  Age. 


ENGINE  WANTED. 

High  speed,  i8  to  20  H.  P.,  oil,  gasoline,  or  hydro- 
carbon.     Double  opposite  cylinder  preferred.      For' 
heavy    truck.       Send    full    particulars    to    AUTO- 
TRUCK, 126  Liberty  Street,  New  York. 


FOR    SALE. 

A  De  Dion  Motor  Tricycle.  Cost  $400,00  in  '97. 
Pneumatic  tires  and  electric  ignition.  Will  sell  for 
$250.00  f.  o.  b.  Chicago.  Address  C.  T.  JEFFERY, 
224  N.  Franklin  Street,  Chicago. 


OLVF  TVBERGi   Member  Am.  S^c-  M.  E.. 

95  &fid  97  Liberty  Street,  N#w  York  City,. 
D^mignBr  of  Ocaerai  $tad  SpecinJ  Ma^hio^ry. 

DrnwiagB  Mmde,     CorreapoBdeace  So/icJted* 


Graphite  Lubricants, 

ALL  KINDS,  ACCORDI^fQ  TO  WANTS. 

Special  preparations  for  Gears  of  Electric  Motors  md  for  Cylindert  of 
Motur  Engioeii.    Send  Tor  Clrcmlmra  tm&  Prtcc»« 

Joseph  Dixon  Crucible  Co.,   -  Jersey  City,  N.  J. 


«WWlf  9    ^P0K«9   Maltl-Cyclf»    and     Btcydcs. 

Swaged  from  ^peciiil  steel    prcpfircd  for  and  adapted  to  this 
purpose.     NVe  make  an  if'  fiize  and  length  required  from  wire  one^uarttr 
to  one^Bixteetith  inch  dSatnelcr. 

Write  UB  for  prioem  on    what  you   waau 

THE  WIRE  GOODS  COMPANY,  Worcester,  Has*, 


SPARK    COILS 


For  Ignltinsf  Qas 
Bngines,  Etc. 


Induction  QoiU  zlving  FAT  5park, 

C.  F.  5PLITD0RF. 
23  Vsadewmi§r  Street,    NEW  YORK* 
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The  Evolution  of  the  Motor  Vehicle  as  Shown  by  Patents. 
By  Leonard  Huntress  Dyer,  p.  7. 


THE  AMERICAN   MOTOR  CO. 


I^lfftitest,  Strongest,  Simplest  motor  Made. 

Runs  toith  Gasoline,  Kerosene  or  Gas. 

FROM  1  TO  30  H.  P. 

IGNITION   OUTFITS 

ContiMtina  of  AMBRICAN  COIL,  IGNITION  BLUG  and 
aPEOIAIs  PJtlMABT  or  STORAGB  BATTBBIBSf  onlif 
absolutely  reUablo  method  of  eparhing  small  tnotors    •    • 

ALSO   MANUFACTURERS  OF 

SPECIAL  WIRE  WHEELS,  REAR  AXLES,  DIFFERENTIALS,  CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES. 

AMERICAN  MOTOR  CO..    -      -    32  Broadway,  NEW  YORK. 


No.  2,  3}i  B.  H.  P. 


THE  AUTOMOBILE  CO.   OF  AMERICA. 

Manufaeturers    oj 

MOTOR    VEHICLES, 

HYDRO-CARBON   SYSTEM. 

FOUR  OR  FIVE  DIFFERENT  TYPES  for  pleasure  and  business  on  exhibition. 


8TANHOPB  PHAETON,  4  H.  P.  MOTOR.  ^HUDSON  BUILDING, 


New  York. 


W|m.'|.; 


THE 

QEOriETRIC  LINE 

Ot  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  they 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  are  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads, 
Adjustable  Collapsing  Taps,  and 

Adjustable  Hollow  Milling  Tools, 

Manufactured  by  the 

GEOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 


DESCRIPTIVE 
MATTEfi  OH  DEMAHID. 


^Hi 


TWO  PASSENGER  CARRIAGE  for  Business  and  Ploasire. 


Our  factory  is  running  day  and  night  filling  orders  for  Two, 
Four  and  Six  Passenger  Carriages  for  business  and  pleasure.  Our 
carriages  have  covered  more  miles  and  have  been  in  actual  use 
longer  than  any  motor  carriage  made  in  America. 

We  use  the  gasoline  system.  Send  lOc.  for  our  large 
catalogue.     We  pay  no  commissions. 

THE  HAYNES-APPERSON  CO., 

KOKOMO,    IND. 
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Honest  Horse  Powers. 


Exaggeration  is  a  common  failing  of  industrial  promotors 
and  pioneers.  It  seems  to  be  necessary  in  the  established 
order  of  things  that  the  launching  of  new  enterprises  and  the 
founding  of  new  industries  should  fall  to  the  lot  of  men 
of  decidedly  rose-colored  vision.  The  motor  vehicle  industry 
is  no  exception  to  this  rule,  a  good  example  of  which  is  seen 
in  the  tendency  to  overrate  the  horse  power  of  gasolene 
motors  and  the  capacity  of  storage  batteries. 

The  horse  power  of  a  gasolene  motor,  other  things  being 
equal,  is  easily  determined  by  the  diameter  of  its  cylinder  or 
cylinders  and  the  length  of  its  stroke.  The  capacity  of  a 
storage  battery  is  a  somewhat  more  complicated  question. 

The  .same  overrating  of  gasolene  engines  is  customary  in 
the  launch  business.  A*  manufacturer  of  marine  gasolene 
motors,  who  believes  in  honest  horse  powers,  recently  told 
the  editor  that  his  6  H.  P.  motors  were  running  away  from 


other  makers'  10  and  12  H.  P.  (?)  motors  right  along,  and 
that  competitors  could  not  understand  why  he  rated  his 
motors  so  low,  when,  as  a  matter  of  fact,  his  engines  were 
rated  by  actual  brake  tests,  while  his  competitors'  were  rated 
in  direct  contravention  of  the  laws  of  thermo-dynamics  and 
of  veracity.  To  such  a  state  of  demoralization  have  we  been 
reduced  by  a  foolish  and  short-sighted  business  rivalry,  that 
the  term  horse-power  now  has  no  definite  meaning  in  these 
industries.  The  proper  corrective  in  the  gasolene  motor  in- 
dustry would  be  to  establish  the  custom  of  mentioning  the 
cylinder  dimensions  in  catalogues  and  other  printed  matter 
from  which  the  real  horse  power  developed  may  readily  be 
computed  according  to  known  laws. 

As  to  the  capacity  of  storage  batteries  for  vehicle    use  it 
is  rather  early  to  get  reliable  published  data. 


Authorities  Relenting. 


The  oppositon  of  park  commissioners  in  New  York  and 
Chicago  to  the  motor  carriage  is  already  on  the  wane.  The 
overwhelming  tide  of  criticism  that  rose  in  the  press  through- 
out the  country  at  the  action  of  the  commissioners  in  Chicago 
must  have  convinced  these  gentlemen  that  public  sentiment 
was  not  with  them.  The  New  York  commissioners  have 
also  been  so  far  influenced  by  the  general  clamor  and  by  the 
organization  of  the  Automobile  Club  of  America  in  New 
York,  as  to  listen  to  petitions  for  the  admission  of  motor  car- 
riages to  Central  Park.  It  is  the  beginning  of  the  end  of  op- 
position, and  the  end  is  not  far  oflF.  The  history  of  the  bicycle 
will  not  be  repeated  in  the  case  of  the  motor  vehicle.  The 
world  has  advanced  in  its  ideas  of  locomotion  in  the  past 
fifteen  years.  The  bicycle  itself  has  been  an  e<lucator,  and 
the  motor  has  been  so  thoroughly  advertised  in  all  Christen- 
dom that  the  great  majority  of  the  people  believe  in  it.  The 
prejudice  against  it  is  certainly  not  at  all  comparable  with 
that  which  the  bicycle  encountered  in  its  early  period.     The 
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dawn  of  the  twentieth  century  marks  a  new  era  in  locomo- 
tion, and  the  wheels  of  progress  are  rapidly  accelerating  as  we 
enter  upon  it.  With  the  exception  of  a  few  old  fogies  who  will 
be  swept  along  by  the  procession — the  world  is  with  the  pro- 
motors  of  the  motor  vehicle. 

Investigate. 


In  referring  our  readers  to  the  very  instructive  article  on 
**The  Evolution  of  the  Motor  Vehicle  as  Shown  by  Patents," 
which  Leonard  Huntress  Dyer  contributes  to  this  issue,  we 
lay  particular  stress  on  a  well-known  fact  therein  brought 
clearly  to  light — namely,  the  blindness  of  the  average  inventor 
to  the  history  of  the  art  he  undertakes  to  improve,  and  his 
contempt  for  the  labors  of  others  antecedent  to  and  contem- 
porary with  himself.  Probably  nine-tenths  of  the  time  and 
money  wasted  on  inventions  could  be  saved  if  inventors  would 
hold  their  enthusiasm  in  check  long  enough  to  study  the  work 
of  their  predecessors  in  the  patent  recoids.  A  cursory  digest 
of  this  history  has  been  prepared  by  Mr.  Dyer,  and  he  will 
furnish  it  serially  to  The  Horseless  Age,  taking  up  one  by 
one  the  principal  parts  of  the  motor  vehicle,  and  showing  the 
progress  of  the  inventive  idea  up  to  the  present  preferred 
forms. 

Evidence  is  not  wanting  that  some  of  our  capitalists,  sud- 
denly awake  to  the  possibilities  of  the  motor  vehicle  industry, 
are  taking  it  up  with  insufficient  investigation,  on  mere  here- 
say,  or  under  the  guidance  of  engineers,  well  versed,  perhaps, 
in  other  lines,  but  imperfectly  informed  on  the  complex  prob- 
lems that  now  confront  the  motor  world.  To  those  who  have 
given  little  thought  to  the  question  it  seems  an  easy  matter  to 
build  a  "horseless  carriage,"  and  so  it  is,  to  build  a  carriage 
whose  chief  distinction  from  the  horse  carriage  will  be  that 
it  lacks  a  horse,  but  to  build  practical  motor  vehicles  of  the 
thousand  and  one  types  required  in  service  to-day  is  one  of 
the  mqft  difficult  problems  that  has  taxed  the  mechanical 
mind. 

Engineer*^  who  understand  the  motor  vehicle  are  few;  capi- 
talists who  understand  it  are  few.  When  both  capitalist  and 
engineer  are  ignorant  of  the  subject  the  business  combination 
is  not  apt  to  result  fortunately.  Let  those  who  are  inventing 
or  investing  in  this  new  field  take  a  broad  survey  of  it  before 
venturing.     It  is  full  of  promise,  but  it  is  also  full  of  pitfalls. 


Criticism  Invited. 


The  organizers  of  the  New  York-Irvington  Road  Contest 
announced  in  our  last  issue,  invite  a  free  expression  of  opinion 
from  all  interested  in  motor  vehicles  on  the  code  of  points 
suggested  by  them.  This  code  is  subject  to  revision  at  the 
discretion  of  the  judges — General  Miles  and  his  associates — 
who  join  with  Messrs.  Walker  and  Barber  and  the  editor  of 
The  Horseless  Age,   in   urging  automobilists  to   criticise 


freely  the  published  code  in  order  that  a  satisfactory  consensus 
may  be  arrived  at  as  soon  as  possible. 

We  are  all  looking  for  light  on  these  new  subjects  and  a 
mutual  interchange  of  ideas  will  be  to  the  common  advantage. 


Angle  Steel  in  Motor  Vehicle 
Construction. 

The  relative  advantages  of  tubular  and  angle  steel  for  motor 
vehicles  are  likely  to  be  considerably  discussed  in  the  near 
future,  and  we  refer  our  readers  to  an  article  on  this  subject 
on  another  page  of  this  issue.  The  author,  Mr.  Clegg,  offers 
a  number  of  very  useful  data  in  reference  to  the  comparative 
merits  of  the  two  kinds  of  material,  but  overlooks  a  very  im- 
portant point  of  superiority  in  angle  steel  for  this  special  pur- 
pose, and  that  is,  that  the  greatest  strength  of  the  metal  may 
be  brought  in  line  with  the  greatest  strain  if  angle  steel  is  em- 
ployed. If  the  strains  are  downward  or  vertical,  the  steel  may 
be  laid  like  beams  that  support  a  floor;  if  the  strains  are 
chiefly  lateral,  however,  as  is  true  of  some  parts  of  the  motor 
vehicle  frame,  the  material  can  be  turned  the  other  way,  so 
that  the  resisting  force  will  be  greatly  increased.  These  ad- 
vantages of  angle  steel  seem  to  give  it  the  preference  for  many 
parts  of  the  framework,  of  heavy  vehicles  in  particular,  and  it 
is  now  being  used  for  this  purpose  by  some  of  the  leading 
manufacturers. 

Winton-Cliarron. 


This  much-talked  about  race  seems  to  have  been  entirely 
abandoned,  and  as  no  other  American  manufacturer  is  in  a 
position  at  present  to  cope  with  the  latest  French  racing 
machines,  the  whole  matter  will  probably  be  dropped,  espe- 
cially since  the  $2,000  racing  cup  of  the  Automobile  Club,  of 
France,  has  put  the  subject  of  international  racing  on  a  differ- 
ent plane. 

The  conditions  under  which  ihe  trophy  is  to  be  competed  for 
are  not  clear,  but  we  shall  know  more  of  these  in  a  few  days, 
and  as  automobile  clubs  the  world  over  are  composed  of  gen- 
tlemen who  look  with  disfavor  on  the  mercenary  side  of  sport, 
the  whole  atmosphere  may  be  said  to  have  been  cleared  by  the 
action  of  the  Automobile  Club  of  France. 


New  York  Automobile  Club. 


A  meeting  of  the  organizing  committee  of  this  new  organ- 
ization was  held  at  the  Waldorf-Astoria  last  week  Tuesday. 
The  name  originally  adopted — Automobile  Club  of  America — 
was  changed  to  the  above.  George  F.  Chamberlain,  tem- 
porary president  was  requested  to  prepare  a  certificate  of  in- 
corporation and  attend  to  the  necessary  legal  duties  connected 
with  the  filing  of  it 

Another  meeting  to  discuss  the  constitution  and  by-laws 
will  be  held  this  week.  The  address  of  the  club  until  Sep- 
tember I,  is  Waldorf-Astoria  Hotel. 
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The  Evolytion  of  the  Motor  Vehicle  as 
Shown  by  Patents, 


By  Leonard  Huntress  Dyer, 


PART  L~THE  COMPENSATING  GEAR. 

An  examination  of  the  patents  contained  in  the  classes 
which  the  patent  office  has  established  to  cover  the  field  of 
the  motor  vehicle  industry  brings  many  interesting  and  in- 
stmctive  things  to  light 

The  problem  of  the  motor  vehicle  appears  to  be  a  sim- 
ple one.  When  the  steam  engine  became  known,  the  idc? 
must  have  occurred  at  once  to  numerous  engineers  to  U3e 
this  means  for  driving  a  coach  or  carnage  upon  the  com- 
mon roads.  As  in  all  undeveloped  arts  the  difficulties 
which  were  anticipated  were  underestimated.  It  was  soon 
found  in  practice  that  the  simple  attachment  of  a  steam 
plant,  using  well  known  devices  for  connecting  it  to  the 
drive  wheels  of  the  carriage,  did  not  produce  a  working 
machine.  Some  practical  way  had  to  be  devised  for  con- 
necting the  engine  to  the  driving  wheels. 

The  records  of  the  Patent  Office  show  that  at  a  very 
early  date  many  pans  of  the  motor  vehicle  were  mechanical- 
ly perfected.  The  earlier  patents  show  and  describe  de- 
vices of  the  crudest  and  simplest  kind,  but  by  examining 
those  which  followed,  it  is  seen  that  many  problems  which 
5rst  confronted  the  inventor  were  overcome  by  a  chain  of 
developments,  carried  through  by  successive  steps  to  a 
successful  termination. 

The  successive  links  in  the  chain  of  development  are 
shown  in  a  considerable  number  of  patents,  both  in  Amer- 
tca  and  abroad,  but  chronologicalTy  the  chain  is  not  per- 
fect, as  several  of  the  earlier  patents  show  well  developed 
and  practically  perfected  means  for  attaining  the  de- 
sired end;  while,  on  the  other  hand,  some  of  the  patents  of 
quite  a  recent  date  show  devices  which  earlier  inventors  had 
used  and  discarded. 

This  would  seem  to  indicate  that  the  earlier  patents  were 
nnt  carefully  studied  by  inventors  working  subsequently, 
for  had  this  been  the  case,  many  comparatively  recent  pat- 
ei>ls  would  not  have  contained  matter  which  was  shown  and 
described  in  early  patents  and  discarded,  and  other  means 
substituted    in    later   patents. 

One  of  the  most  interesting  of  the  series  of  developments 
lies  in  the  driving  gear.  Some  of  the  earlier  patents  show 
but  a  single  rear,  driving  wheel,  the  engine  being  con- 
nected to  it  by  means  of  cranks  and  connecting  rods.  This 
was  early  abandoned  In  favor  of  the  four-wheeled  vehicle, 
two  of  the  wheels  being  driven.  The  wheels  were  keyed 
upon  the  extremities  of  the  axle  and  motion  was  imparted 
ta  the  latter  by  means  of  integrally  formed  cranks  therenn; 
connecting  directly  with  the  engine  as  in  the  inside  con- 
nected locomotive,  or  by  using  an  engine  of  the  stationary 
type,  and  connecting  its  shaft  to  the  drive  shaft  by  means 
of  a  train  of  gears,  or  by  sprockets  and  chains. 

The  patent  to  R,  H-  Long,  No.  26,911.  January  24,  i860, 
shows  that  even  at  this  late  date  this  simple  improvised 
means  for  driving  was  thought  practicable  enough  to  be 
described  in  a  patent  Moreover,  this  inventor  describes 
this  as  if  he  thought  it  were  new  and  operative.  It  had  no 
doubt  been  found  faulty  in  practice  before  this  date.  The 
wheels  being  rigidly  keyed  to  the  axle,  if  a  curve  were  at- 
tempted to  be  negotiated,  difficulties  wnuld  be  immediately 


encountered.  The  wheel  on  the  outside  curve  would  de- 
scribe a  circle  of  greater  circumference  than  that  upon 
the  inside,  but  the  wheels  turning  together  at  the  same  rate 
of  speed,  one  or  both  would  have  to  slip  upon  the  ground, 
causing  an  increased  resistance  to  the  forward  motion  of  the 
vehicle,  and  at  the  same  time  would  render  an  upset  pos- 
sible* 

This  difficulty  was  overcome  at  an  early  date  by  keying 
only  one  of  the  wheels  to  the  axle,  the  other  turning  loose 
thereon  and  doing  no  work  This  I  find  described  as  new 
in  a  patent  as  late  as  the  loth  of  March,  1868^  to  N.  S, 
Bean,  No,  75,348,  in  which  the  inventor  states  that  he 
prefers  to  drive  the  vehicle  with  but  one  of  the  driving 
wheels,  the  other  being  loose  upon  a  rotating  axle;  keep- 
ing the  vehicle  to  its  course  by  means  of  the  steering 
wheel.  Upon  good  level  roads  this  plan  was  no  doubt  suc- 
cessful, but  when  hills  or  bad  roads  were  met  with,  the 
driving  wheel  being  to  one  side  of  the  center  of  the  ve- 
hicle, it  must  have  caused  the  carriage  to  swerve  to  one 
side.  In  the  patent  to  J,  S.  Hall,  No.  16,919,  March  31, 
1857,  this  difficulty  was  recognized  and  overcome,  for  while 
one  wheel  was  rigidly  keyed  to  the  moving  axle,  the  other 
wheel  was  secured  thereto  by  means  of  a  jaw  clutch,  oper- 
ated by  a  lever  arranged  to  one  side  of  the  driver's  seat. 
By  this  means  in  climbing  hills  the  extra  wheel  could  be 
keyed  to  the  shaft  and  would  turn  with  the  fixed  wheel,  but 
upon  curves,  the  clutch  would  be  disengaged  and  would  al- 
low the  two  wheels  to  turn  at  different  rates  of  speed.  This 
probably  worked  all  right  when  turning  the  curve  to  the 
side  of  the  clutched  wheel,  but  when  turning  the  other 
way  the  resistance  must  have  been  excessive  and  the  dan- 
ger of  overturning  great. 

This  obstacle  was  overcome  by  attaching  both  wheels 
by  clutches  and  arranging  the  operating  levers  one  to  each 
side  of  the  operator.  The  British  patent  to  Alexander 
Richard  McKenzie,  March  20,  1865,  No.  780,  clearly  shows 
this  construction  of  the  device.  The  two  wheels  are  separ- 
ately driven  by  means  of  chains  and  sprocket  pinions  at- 
tached to  the  extremities  of  the  counter -shaft.  The  lat- 
ter is  made  in  three  parts,  the  central  part  being  con- 
nected to  the  engine  by  means  of  gears.  The  two  outside 
parts  of  the  counter  shaft  are  connected  to  the  central  por- 
tion by  means  of  jaw  clutches.  The  latter  are  operated 
by  means  of  hand  levers,  one  arranged  on  each  side  of  the 
steerer's  seat.  By  this  device,  upon  a  curve  being  at- 
tempted, the  clutch  controlling  the  motion  of  the  inside 
wheel  could  be  disengaged  and  the  work  thrown  entirely  on 
the  outside  wheel.  This  device  must  have  been  cumber- 
some in  action  on  account  of  requiring  additional  separate 
motions  on  the  part  of  the  steersman. 

The  next  step  in  the  development  of  the  device  was  to 
automatically  disengage  the  clutches  when  making  a  turn. 
This  was  easily  accomplished  by  connecting  the  clutch  lev- 
ers by  links  to  the  steering  handle.  The  patent  to  E.  C. 
Jones,  No.  17,^0,  .August  11,  1857,  describes  and  shows  a 
full  and  complete  means  for  accomplishing  this  end.  In 
this  patent,  the  driving  wheels  are  secured  to  the  rear  axle 
by  means  of  jaw  clutches.  The  front  axle  upon  its  fifth 
wheel  carries  a  rack  which  engages  with  a  pinion  attached 
t'^  the  lower  extremity  of  the  steering  pillar.  A  lever  car- 
rying a  sector  rack,  having  teeth  upon  its  forward  face,  is 
pivoted  to  the  bottom  of  the  carriage  and  engages  with  the 
same  pinion,  while  links  connect  this  Jever  to  the  operat- 
ing members  of  the  clutches.     In  operaHoTi,  upon  the  Meer- 
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ing  handle  being  turned  to  one  side  and  deflecting  the 
front  axle  to  one  side,  the  sector  lever  would  be  corre- 
spondingly turned  which  would  disengage  the  clutch  con- 
trolling the  inside*  wheel.  This  seems  to  be  the  final  step 
taken  in  the  development  of  disengaging  jaw  clutches  for 
this  purpose. 

The  difficulty  of  allowing  the  driving  wheels  to  turn  at  dif- 
ferent rates  of  speed  upon  their  axles  was  solved  and  per- 
fected by  other  means.  Instead  of  connecting  the  wheels 
to  the  axles  by  means  of  jaw  clutches,  which  would  re- 
quire positive  means  for  their  disengagement,  at  an  early 
date  ratchet  clutches  were  used  which  would  automatically 
allow  the  inside  wheel  of  the  curve  to  drive  and  the  out- 
side wheel  to  outrun.  The  patent  to  J.  W.  Hazen,  No. 
113,767,  April  18,  1871,  shows  a  simple  device  of  this  char- 
acter. In  this  invention  the  two  driving  wheels  are  con- 
nected to  the  axle  by  means  of  simple  ratchet  clutches. 
Among  other  disadvantages,  this  device  would  not  allow 
the  carriage  to  run  backwards  as  the  ratchet  dogs  would  idly 
slip  over  the  teeth  of  the  ratchet  clutches. 

This  was  overcome  in  the  patent  to  F.  Alger,  No.  115,802, 
June  13,  1871.       This  device  may  be  described  as  follows: 

The  rear  axle  turns  in  boxes  attached  to  the  centers  of 
the  rear  supporting  springs.  The  rear  wheels  are  not 
rigidly  fixed  to  the  axle,  but  are  so  arranged  that  they  re- 
volve independently  upon  it.  The  center  of  the  axle  is 
formed  with  two  cranks  at  right  angles  to  each  other  to 
which  are  attached  the  connecting  rods  of  a  horizontal 
engine.  A  disk  is  keyed  rigidly  to  the  axle  adjacent  to 
each  wheel.  Notches  are  so  arranged  upon  the  periph- 
ery of  the  disk  that  one  of  the  short  arms  of  a  lever  would 
engage  with  its  corresponding  notch.  The  levers  are  each 
pivoted,  at  the  point  of  intersection  of  its  arms,  to  one  of  the 
spokes  of  a  drive  wheel.  A  suitable  spring  is  attached  to 
the  same  spoke  and  engaging  with  the  long  arm  of  the 
lever  will  cause  the  proper  short  arm  to  engage  with  the 
corresponding  notch  upon  the  disk.  If  the  spring  is  set 
upon  the  proper  side  of  the  lever,  its  action  will  cause  the 
wheel  to  turn  in  the  right  direction,  but  if  the  spring  is  re- 
versed, that  is,  put  upon  the  other  side,  the  lever  and  disk 
will  rotate  in  the  opposite  direction.  The  object  of  the 
lever  and  disk  is  to  allow  one  wheel  to  go  faster  than  the 
other,  as  it  has  a  tendency  to  do  as  the  carriage  is  being 
turned;  thus  if  the  carriage  is  going  forward  the  wheel  in- 
side of  the  circle  will  be  driven  by  the  axle  and  carry  the 
vehicle  along,  but  the  wheel  on  the  outside  will  revolve 
faster  than  the  axle.  This  it  will  be  free  to  do,  as  the 
lever  will  be  carried  backward  over  the  notches  in  the 
disk.  To  drive  the  vehicle  backward  it  is  necessary  for  the 
operator  to  get  out  and  shift  each  of  the  springs  to  the  op- 
posite sides  of  the  levers. 

As  described  in  connection  with  the  jaw  clutch,  any  de- 
vice which  made  the  inside  wheel  the  driving  wheel  met 
with  excessive  resistance  upon  curves  and  at  the  same  time 
csused  more  or  less  danger  of  upsetting.  The  patent  to  J. 
M.  Lauck,  No.  183.177,  October  10.  1876,  was  designed  to 
overcome  this  objection.  The  rear  axle,  which  is  the  driv- 
ing axle,  turns  and  the  wheels  are  turned  thereby  by  means 
of  spring  engaged  ratchet  clutches.  These  means  are 
shown  as  consisting  of  levers  arranged  one  on  each  side  of 
.the  operator's  seat.  In  turning  ordinary  curves,  that  is, 
curves  of  large  radius,  the  outside  wheel  would  slip  upon  the 
axle  by  its  clutch  overriding,  the  work  therefore  being 
done  by  the  inside  wheel.       The  clutch,  of  course,  would 


slip  automatically  without  any  attention  on  the  part  of  the 
steersman.  In  turning  short  curves,  however,  the  clutch 
connecting  the  inside  wheel  with  the  axle  is  manually  dis- 
engaged, thus  putting  the  burden  of  driving  upon  the  out- 
side wheel.  This  invention  was  perfected  by  connecting 
the  clutch  lever  with  the  steering  device,  so  that  they 
could  be  automatically  disengaged  in  turning  sharp  curves. 
This  perfected  system  of  clutches  and  ratchets  has  appar- 
ently been  entirely  abandoned  in  practice  to-day,  except, 
perhaps,  in  some  form  of  traction  engines.  Three  mech- 
anisms have  supplanted  it,  the  differential,  the  twin  motor 
and  slipping  friction  connections. 

The  history  of  the  differential  begins,  from  the  stand- 
point of  the  Patent  Office,  June  16,  1857,  at  which  date 
British  patent  No.  1,684,  was  applied  for  by  John  Fowler, 
Jr.,  together  with  Robert  Burton  and  Thomas  Clarke.  In 
this  patent  is  described  and  illustrated  a  traction  engine 
using  upon  its  driving  axle  a  differential  or  jack-in-the-box 
of  almost  exactly  the  same  design  and  construction  of 
those  in  use  at  the  present  day.  In  this  invention  one  of 
the  bevel  gears  is  keyed  directly  to  one  of  the  driving 
wheels,  the  other  is  keyed  to  a  sleeve  surrounding  the  axle 
and  supporting  the  other  driving  wheel.  The  frame  sup- 
porting the  internal  gears  is  keyed  to  the  axle  and  rotates 
with  it,  the  wheels,  of  course,  being  mounted  loosely 
thereon.  This  patent  could  not  have  been  very  well 
known  in  this  country  for  a  patent  was  granted  to  N.  S. 
Bean,  December  22,  1874,  No.  157,904,  showing  and  de- 
scribing almost  identically  the  same  thing. 

As  the  employment  of  the  differential  upon  the  driving 
shaft  has  been  found  in  modern  use  to  have  certain 
mechanical  disadvantages,  at  a  comparatively  early  date  pat- 
ents were  granted  showing  the  use  of  the  differential  upon 
the  counter  shaft  and  two  chains  or  two  sets  of  gears  inde- 
pendently connecting  the  rear  wheels.  Very  good  exam- 
ples of  this  construction  are  found  in  the  patents  to  F.  E. 
Culver,  No.  212,839,  March  4,  1879,  and  H.  H.  Brindenthal, 
No.  212,889,  March  4,  1879.  From  the  standpoint  of  the 
inventor,  this  construction  was  practically  perfected  twen- 
ty years  ago. 

A  ra/lioally  different  method  of  independently  driving  the 
rear  wheels  was  developed  simultaneously  with  the  ones 
just  described.  This  consists  in  using  a  separate  motor  to 
drive  each  wheel,  the  motive  power  being  sufficiently  flex- 
ible to  allow  the  motor  driving  the  inside  wheel  of  the  curve 
to  rur  at  a  sufficiently  slow  rate.  The  earliest  patent  I 
find  relating  to  this  is  the  patent  to  N.  S.  Bean,  No.  75,348, 
March  10,  1868.  Mr.  Bean  does  not  show  this  in  his  draw- 
ings, but  in  his  specification  he  informs  us  that  one  of 
his  preferred  forms  of  construction  is  to  divide  the  coun- 
ter shaft,  connect  each  extremity  with  one  of  the  driving 
wheels,  and  use  an  independent  engine  for  each  half  of  the 
counter  shaft. 

An  improvement  on  this  is  shown  in  the  English  pat- 
ent to  William  Henry  James,  No.  4,957,  dated  May  15. 
1824.  In  his  specification  Mr.  James  points  out  the  diffi- 
culty met  with,  wherein  two  driving  wheels  are  dependently 
driven  and  seeks  to  overcome  it  by  using  an  independ- 
ent steam  engine  for  each  of  the  driving  wheels.  In  order 
to  vary  the  intake  of  steam  according  to  the  relative  posi- 
tions of  the  engme,  he  connected  the  two  throttle  valves 
with  the  steering  gear,  so  that  upon  a  curve  being  turned  n 
greater  supply  of  steam  could  be  automatically  supplied  to 
the  outside  engine  en  the  curve.       The  amount  of  steam 
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supplied  to  that  on  the  inside  would  be  reduced  at  the  same 
lime. 

Scver^il  patents  have  been  granted  at  various  times  which 
seek  10  turn  the  driving  wheels  independently  by  the  use  of 
friction  devices,  by  means  ol  which  different  speeds  of  the 
driving  wheels  upon  a  curve  can  be  compensated  for*  Var- 
ious devices  were  used,  such  as  belts,  friction  rollers  and  the 
like. 

The  patent  to  J.  G.  Wilkinson,  No,  53,209,  March  13,  1866, 
connected  the  counter  shaft  with  the  driving  wheels  by 
means  of  a  flexible  belt  which  would  slip  suificientJy  upon 
corners  being  turned.  The  patent  to  L.  Walker,  No,  193737, 
July  31,  T877,  shows  independent  driving  wheels  having  ex- 
tended hubs  against  which  smooth  faced  pulleys  engaged 
Ihe  pulleys  were  carried  upon  the  counter  shaft  and  were 
forced  into  engagement  with  the  hubs  by  means  of  screws 
The  patent  to  G.  W.  Wade,  No.  189^977,  April  24,  1877,  was 
a<i  improvement  upon  this.  This  inventor  used  driving 
wheels  having  recesses  upon  their  inner  faces  within  which 
smooth  faced  pulleys,  carried  upon  the  extremities  of  the 
counter  shaft,  engaged. 

It  is  interesting  to  note  that  the  diflfercntial  is  preferred 
to-day  upon  all  petroleum  driven  motor  vehicles,  and  also 
upon  traction  engines,  while  the  use  of  twin  motors  seems 
to  be  a  favorite  construction  with  designers  of  electric  motor 
vehicles.  The  friction  driving  connection  has  been  cm- 
ployed  in  practice  upon  only  one  or  two  modern  forms  of 
motor  vehicles,  and  only  then  upon  very  light  vehicles. 

Tp  bi  continued. 


Tubing  vs.  Angle  Steel  for  Motor 
Vehicles. 


By  Robert  L  Clegg. 


The  fact  that  a  firm,  which  has  done  much  pioneer  work 
in  the  development  of  high  grade  tubing,  does  not  use  tub- 
ing exclusively  for  all  its  motor  vehicle  frame  work,  pro- 
vnkes  some  inquiry  as  to  the  relative  advantages  of  the  tube 
and  rol  ed  stuel  of  other  varieties  of  cross  section.  It  is  not 
so  much  a  question  of  material  because  steel  of  a  grade  suit- 
able for  tubing  is  as  readily  rolled  into  other  shapes,  and 
tlie  several  healings  required  for  the  drawbcnch  operations 
nf  the  one  process  are  probably  no  more  injurious  to  the 
quality  than  the  rigor  of  the  rolling  treatment.  Nor  is  it 
likely,  for  several  reasons,  a  matter  of  economy  as  regards 
the  lengths  of  tubing  or  angle  steel.  About  the  same  quan- 
tity of  both  would  be  used  for  a  frame  of  like  dimensions  and 
the  cheapness  of  the  one  would  be  offset  by  the  decreased 
weight  of  the  tubing. 

To  my  view  the  all  important  difference  between  the  two 
lies  in  the  case  with  which  the  flat  surfaces  of  the  rolled  sec- 
tions lend  themselves  to  shop  manipulation  and  design.  For 
example,  one  need  but  consider  how  unhandy  a  tube  really 
b  when  an  attempt  is  made  to  construct  a  fastening  with  an- 
other piece,  which  is  to  be  removed  occasionally.  The  tube 
may  be  reinforced  internally  or  externally  by  another  tube 
or  a  wooden  core,  and  the  piece  to  be  attached  by  a  suitab  e 
clip  and  a  distance  piece  fitting  the  adjacent  surfaces*  This 
connection  will  be  satisfactory  under  circumstances  in  which 
rotation  around  the  tube  is  otherwise  provided  against.     An 


example  of  the  opposite  character  is  to  be  seen  in  the  lower 
ends  of  the  front  forks  of  a  bicycle  where  the  dif!kulty  is 
met  by  flattening  the  tube  to  get  the  required  surface  against 
which  to  bolt  the  spindle.  This  inconvenience  in  u.sing  the 
bolts,  screws  and  rivets  of  modern  shop  practice  would  be  of 
little  moment  where  the  several  parts  are  as  few  in  number  as 
the  bicycle  demands,  but  the  case  is  altogether  different  in  the 
motor  vehicles. 

Improvements  are  being  made  in  brazed  joints.  The  ori- 
ginal heavy  forgings  which  were  slowly  and  expensively 
machined  inside  and  out  lo  the  requisite  lightness  gave  way 
to  stampings  cut  and  drawn  up  out  of  sheet  steeh  One  maker, 
if  not  more,  has  adopted  cast  steel  for  this  purpose  and, 
granting  due  skill  in  the  art  of  brazing,  the  tubular  frame  is 
as  strong  and  serviceable  as  it  is  agreeable  to  the  eye.  Un- 
fortunately, the  strength  of  a  tube  deteriorates  rapidly  with 
but  a  slight  injury  to  the  wall  A  dent  or  cut  with  the  comer 
of  a  file  when  the  excess  borax  or  spelter  is  being  removed 
will  greatly  impair  the  original  resistance.  The  sand  blast  is 
preferable  to  the  file  for  this  very  reason,  but  the  readiness 
of  the  other  accounts  for  its  more  common  adoption.  The 
injuries  alluded  to  are  easily  concealed  by  the  enamel  and  are 
not  readily  detected  prior  to  an  accident.  Where  enough  of 
this  class  of  brazing  is  done,  as  in  a  bicycle  factory,  system 
and  oversight  will  avoid  weakness  in  this  detail,  but  those 
who  have  little  of  this  work  to  do  mupt  therefore  exercise  the 
greater  vigi  ance. 

.\nglc  steel  is  readily  bent  and  bolted  and  affords  a  good 
foundation  for  brackets  and  bearings.  Where  a  number  of 
bends  of  equal  dimensions  are  required  a  steel,  or  even  an 
iron,  die  may  be  cast  of  the  desired  curvature.  On  bending 
the  angle  steel  around  the  die — the  steel  being  heated  of  course 
—the  two  webs  will  diverge  from  the  former  right  angle. 
This  can  be  hammered  with  a  fiat  swage  down  to  the  surface 
of  the  die  whilst  the  one  web  is  clamped  firmly  in  place. 
If,  the  strength  of  a  section  of  angle  iron  or  steel  is  calcu  ated 
from  a  rectangular  form  it  should  not  be  overlooked  that  the 
first  ha5  from  2,200  to  4,500  pounds  less  tensile  strength  than 
ttie  latter. 

So  far  as  a  comparison  of  the  lube  and  the  solid  rod  is  uf 
importance  the  following  is  taken  from  a  table  published  by 
the  manufacturers  of  Pioneer  tubing:  a  tube  having  an  ex- 
ternal diameter  of  one  inch  and  having  a  thickness  of  wall — 
or  gauge — if  one  tenth  of  an  inch  is  equal  in  transverse 
strength  to  a  so'id  rod  .837  inch  in  diameter.  There  is  a 
common  belief  that  steel  for  frames  should  be  of  a  very 
mild,  soft  nature.  During  the  last  few  years  a  better  knowl- 
edge of  the  endurance  of  metals  has  been  obtained  from  the 
experiments  to  determine  more  accurately  the  condition  to 
which  the  term  fatigue  is  applied,  and  harder  and  stronger 
steel  is  now  substituted. 

Steel  of  this  type  wilt  stand  a  long  continued  series  of 
slight  bends  prior  to  failure.  For  example,  a  24-inch  length 
of  tube  is  said  to  have  been  subjected  to  quarter-inch  vibrations 
at  the  rate  of  joo  a  minute  night  and  day  for  a  month,  at  the 
end  of  which  time  the  tube  was  reported  as  showing  no  signs 
of  crystallization  or  fracture.  A  tube  of  13^  x  No.  22  gauge 
liroke  under  a  tensile  strain  of  10.175  pounds,  and  a  tube  of 
the  same  quality  and  size  has  stood  a  strain  of  6,000  pounds 
under  endwise  compression.  These  figures  are  decidedly  bet- 
tt^r  than  I  fear  much  of  the  common  makes  of  tubing  would 
sustain,  and  are  only  here  given  as  an  indication  of  the  high 
grade  this  branch  of  engineering  has  attained. 
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LONDON  NOTES. 


LoKDON,  June  15,  1899. 
In  a  recent  issue  it  was  stated  in  this  column  that  a  York- 
shire firm  was  constructing  a  mf>lor  street  sweeping  machine. 
I  now  learn  that  Grimsley  &  Sons,  of  HoUord  street,  Leices- 
ter, arc  building  a  motor  lawn  roller  and  mowing  machine, 
which  is  claimed  to  be  particularly  adapted  to  the  needs  of 
large  parks,  cricket  grounds,  etc.  The  machine  is  propelled 
by  a  two-cylinder  petroleum  engine,  capable. of  working  up 
to  six  horse -power. 

THR.    JACKSON     DOCTOR'S    CARRIAGE, 

What  is  termed  a  doctor^s  carriage  has  just  been  put  on  the 
English  market  by  the  Yorkshire  Motor  Car  Co,,  Ltd,,  of 
Bradford.  The  vdiicle,  which  has  accommodation  for  three 
persons  and  h  of  a  very  elegant  design,  sells  at  $700.  The 
frame  is  built  up  of  stec!  angles  and  is  so  arranged  that  any 
type  of  body  can  be  suspended  on  it  through  the  medium  of 
plate  springs.  The  motor,  which  is  actuated  by  gasolene,  is 
ni  the  two-cylinder  De  Dion  type,  working  up  to  about  3V^ 
H.P.  It  is  located  in  the  front  of  the  car  and  is  entirely  cov- 
ered in  by  a  perforated  metal  "bonnet/'  the  perforations  allow- 
ing free  ingress  of  cool  air  to  the  radial  ribs  of  the  cylinders. 


JACKSOfN    UOCTOk'S   CARRIAaE. 

Power  is  transmitted  from  the  motor  shaft  by  belts  to  a 
differential  intermediate  shaft  and  from  the  latter  to  the  rear 
wheels  by  means  of  the  ordinary  sprocket  wheels  and  chains* 
Three  mechanical  speeds  are  provided,  there  being  three  belts 
running  on  different  sized  pulleys  between  the  motor  and  in- 
termediate shafts.  These  belts  normally  run  slack  ,and  arc 
tightened  by  means  of  jockey  pulleys.  The  handles  controlling 
these  jockeys  arc  arranged  at  the  right  hand  of  the  driver,  so 
that  anyone  of  the  three  speeds  can  be  instantly  applied.  The 
ignition  is  electric  and  advancing  or  retarding  the  sparking 
gear  any  intermediate  speed  may  be  obtained.  The  steering 
is  effected  by  means  of  a  hand  wheel,  provision  being  also 
made  for  the  starting  of  the  motor  without  dismounting  from 
the  seat  The  wheels  are  of  the  suspension  type,  with  tangent 
spokes  and  three-inch  pneumatics.  Band  brakes  working  on 
each  of  the  rear  hubs,  as  also  shoe  brakes  on  the  tires  arc 
provided,  so  that  the  carriage  which  weighs  complete  on!y 
500  pounds,  can  be  quickly  brought  to  a  standstill. 


MOTOR   ROAD   TRAINS   INTRODl^CED    IN    ITALY- 

A  Start  has  now  been  made  in  Italy  to  provide  communica- 
tion between  small  towns  and  villages  not  linked  together  by 
railways  by  means  of  horseless  vehicles,  for  a  Scotte  slcam 
road  train  service  has  just  been  inaugurated  between  Venti- 
nicgha,  near  Nice,  and  Vcvola,  the  present  termination  of  the 
railway  system  connecting  the  district  with  the  province  of 
Piedmont.  The  road  train,  which  is  of  a  type  largely  em- 
ployed in  France,  where  it  is  manufactured,  comprises  a 
twenty-seven  foot  combined  tractor  and  omnibus,  conveying 
sixteen  passengers  and  a  trailing  omnibus  with  accommoda^ 
tion  for  twenty-four  persons.  Before  the  service  was  inaugu- 
rated, a  trial  trip  was  run  for  the  satisfaction  of  the  local 
authorities  of  the  towns  and  vdlages  passed  through,  these 
oflicials  forming  for  the  nonce  the  passengers.  On  the  out- 
ward journey  from  Ventroniglia  the  grade  is  for  the  most 
part  uphill.  The  distance  of  twentysix  miles,  between  that 
town  and  San  Dalmcizo,  occupied  six  hours.  On  the  return 
journey,  the  average  speed  of  nine  miles  an  hour,  the  maxi- 
mum permitted  by  the  authorities,  was  easily  maintained. 

THE   MOTOR    MOVfeMENT   IN    SPAIN. 

So  far  comparatively  little  progress  has  been  made  in  Spain 
in  the  use  of  motor  vehicles,  but  signs  are  not  wanting  that 
Interest  in  the  new  movement  is  being  awakened.  In  Madrul 
the  Automobile  Society,  formed  some  years  ago,  is  slowly 
but  surely  making  progress,  while  at  Barcelona  motor  vehicles 
are  now  so  much  in  evidence  that  the  local  authontics  have 
found  it  necessary  to  appoint  a  committee  to  draw  up  regula- 
tions relating  to  motor  traffic.  It  is  also  announced  that 
Bcnz  &  Co.,  of  Mannheim,  are  about  to  open  a  depot  in  Bar- 
celona for  the  sale  of  its  well-known  motor  vehicles. 

Austria  has  for  some  time  past  had  its  automobile  club  on 
the  lines  of  the  well-known  French  club  and  has  in  this  respect 
been  in  advance  of  its  neighbor— Hungary.  However,  this 
deficiency  exists  no  longer,  as  at  a  meeting  of  automobilists 
just  held  in  Budapest,  it  was  decided  to  form  a  Hungarian 
automobile  club,  a  committee  being  appointed  to  d»*aw  up  the 
necessary  rules  and  regulations. 

The  West  German  Automobile  Chib.  which  was  formed 
about  a  couple  of  months  ago  at  Aix-la*Chapelle.  apparently 
believes  in  the  efhcacy  of  races  as  a  means  of  popularizing  the 
horseless  vehicle  movement  It  has  already  engineered  a 
motor  car  race  between  Aix-la-Chapellc  and  Cobleni,  w*hilc 
now  arrangements  are  in  hand  for  another  race,  between 
Amsterdam  and  Aix-Ia-Chapelle,  to  take  place  on  bunday 
the  24th  of  June.  The  distance  is  about  150  miles,  and  one  of 
the  conditions  of  tlie  race,  which  is  open  for  both  motor  car^ 
riages  and  motor  cycles,  is  that  no  competitor  shall  be  eligible 
for  a  prize  whose  time  for  the  journey  exceeds  fourteen  hours. 

In  connection  with  Mr.  Winton's  journey  from  Cleveland 
to  New  York,  it  may  be  of  interest  to  mention  that  in  con- 
nection with  the  International  Cycling  Congress  just  held  in 
London,  Dr.  Von  Stern,  of  Vienna,  the  Austrian  delegate^ 
**motored"  the  whole  of  the  way  from  the  Austrian  capital  to 
London,  with,  of  course,  the  exception  of  the  journey  across 
the  English  channel.  The  distance  between  the  two  cities  is 
between  700  and  800  miles. 

Interest  in  the  motor  vehicle  movement  in  Germany  is 
slowly  but  surely  increasing,  and  motor  car  clubs  are  spring* 
ing  up  in  all  the  large  towns.  The  latest  addition  to  the  list 
is  the  Wurtembourg  Motor  Car  Club,  which  has  just  been 
organized  at  Stuttgart,  with  Herr  Pfautach,  of  that  town,  as 
first  president 
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The  boiler  is  one  of  Mr.  House*s  patent  non-corrosive 
water  tube  type  with  detachable  tubes,  water  bottom,  and 
hot  air  draft..  It  has  208  half-inch  upper  tubes,  giving  65 
square  feet  of  heating  surface,  and  a  galvanized  iron  case, 
magnesium  lined,  measures  18  x  26  x  26  in.  outside,  weighs 
600  pounds  and  will  give  out  15  H.  P.  constant 

The  engines,  which  are  tandem  compound,  with  hollow 
piston  valves,  cylinders  Ij4  x  3^.^  x  3%,  working  pressure 
of  250  lbs.  <ind  three  throw  cranks,  run  at  one  to  1,500 
revolutions  a  minute.  When  starting,  the  operator  can 
work  high  pressure  in  the  compound  cylinder,  geared  15 
to  I  on  the  drivers,  thus  giving  a  drawbar  pull  of  1,000  lbs. 
The  feed  pumps  attached  to  the  engines  arc  wormed  back 
10  to  I,  and  the  feed  water  supply  to  them  is  automatically 
regulated  by  the  water  line  in  the  boiler. 

The  whole  system  is  claimed  to  be  so  simple  that  anyone 
of  ordinary  intelligence  can  be  taught  to  manage  it  in  a  few 
hours. 

The  wagon  here  shown  is  an  ordinary  baggage  wagon, 
with  the  footboard  removed  and  a  case  attached  in  front 
with  the  whole  motive  power  arranged  on  a  bedplate  that 
can  be  slid  in  or  out  like  a  bureau  drawer.  The  motor  can 
be  removed,  if  necessary,  and  a  new  one  replaced,  about  as 
quickly  as  a  span  of  horses  could  be  attached  to  an  ordinary 
wagon. 

This  system  has  been  in  operation  in  England  for  the  past 

year,  and  is  there  known  as  the  "L  I  F  U"  system. 

♦ 

Latest  Thornycroft  Steam  Wagon. 

The  Steam  Carriage  &  Wagon  Co.,  Ltd.,  Chiswick,  Lon- 
don W.,  England,  furnish  the  accompanying  illustration  of 
their  latest  type  of  steam  wagon,  which  is  doubly  interesting 
inasmuch  as  it  shows  the  manner  in  which  the  yacht  "Sham- 
rock" was  transported  by  Thornycroft  &  Co.,  of  Church 
Wharf,  Chiswick,  to  the  final  erecting  yard. 

Power  is  transmitted  to  the  wheels  by  means  of  patent 
chainless  gear. 

The  wagon  shown  is  built  to  carry  a  load  of  three  tons  and 
to  haul  an  additional  load  of  two  tons  on  a  trailer  at  a  speed 
of  about  six  miles  an  hour,  although  it  has  sufficient  power, 
if  needed,  to  transport  its  full  load  at  eight  miles  an  hour. 

Sufficient  fuel  (steam  coal,  or  coke)  is  carried  for  a  40  mile 
journey,  and  enough  water  for  a  20  mile  run.  The  total 
cost  of   operation,   including  depreciation,    interest,   wages, 

and  all  other  charges,  figures  out  at  6  cents  per  nett  ton 

♦ 

Automobile  Club  of  Prance  Offers 
International  Racing  Cup. 

The  New  York  Herald  publishes  cable  news  of  a  $2,000  cup 
presented  by  an  American  member  of  the  Automobile  Club 
of  France  to  the  club  as  an  international  trophy  to  be  com- 
peted for  by  the  motor  vehicle  clubs  of  the  world  at  an  annual 
race,  the  scene  of  which  is  to  be  in  France. 

The  conditions  are  as  follows: 

"(a)  Cup  to  be  in  keeping  of  the  Automobile  Club  de 
France.  |    I 

"(b)  Any  club  in  any  country  can  issue  a  challenge  for  it 
in  the  name  of  one  of  its  members. 

'*(c)  Cup  to  belong  for  the  time  being  to  the  winning  club, 
and  in  case  of  the  dissolution  of  the  club  to  be  passed  to  the 
leading  club  in  the  country. 

"(d)  First  contest  to  take  place  in  France.  Afterward  in  the 
country  of  the  winning  club. 

"(e)  Name  to  be  given  to  the  race  and  distance  to  be  decided 
at  a  future  meeting." 


MINOR  MENTION. 


F.  E.  Stanley,  of  Stanley  Bros.,  Newton,  Mass.,  sails  for 
Europe   this    week   on    motor   vehicle   business. 

Harry  Headland,  Freedom,  Pa.,  is  building  a  two-seated 
motor  carriage. 

The  U.  S.  Treasury  report  for  last  week  shows  that  $15,212 
worth  of  motor  vehicles  were  shipped  from  this  country  to 
Havre,  France. 

Robert  Nunnemacher,  Herman  Nunnemacher  and  Alfred 
James,  prominent  Milwaukee  capitalists,  are  interested  in  a 
plan  to  introduce  the  new  vehicle  in  that  city. 

The  Forest  Hill  Cemetery  officials,  Kansas  City,  Mo.,  will 
introduce  several  gasolene  conveyances  to  run  between  the 
terminus  of  the  cable  and  the  cemetery. 

L.  Lion  &  Sons,  who  own  5,000  acres  of  land  at  San  Mar- 
tin near  San  Jose,  Cal.,  are  contemplating  the  introduction  of 
motor  vehicles  to  connect  San  Martin  with  San  Jose. 

The  Electric  Storage  Battery  Co.'s  officers  for  the  en- 
suing year  are  Isaac  H.  Rice,  president;  George  H.  Day  ,yice- 
president,  and  H.  Lloyd,  second  vice-president  and  manager. 

William  Spires,  owner  of  the  stage  line  between  Calistoga 
and  Lakeport,  Cal.,  has  made  a  contract  with  a  San  Fran- 
cisco firm  for  a  motor  stage.  If  it  is  a  success  others  will 
be  added.    The  route  is  very  mountainous. 

The  Safety  Three-Wheel  Vehicle  Co.,  of  New  York  City. 
has  just  been  organized  with  $50,000  capital  by  J.  E.  Bloomer, 
Freeport.  L.  L,  and  G.  S.  Brush  and  H.  Schanzlin,  New  York 
City. 

The  National  Wheel  &  Traction  Co..  of  New  York,  is  a 
recent  organization  with  $16,000  capital,  to  manufacture  motor 
vehicles.  The  incorporators  are  A.  Ohlsen,  F.  S.  Dickinson 
and  L.  T.  Noonan,  of  New  York  City. 

The  Poste  Bros.  Buggy  Co.,  Columbus,  O.,  recently  incorpo- 
rated with  925,000  capital,  is  empowered  to  make  and  deal  in 
motor  vehicles.  The  incorporators  are  Bcale  E.  Poste,  John  H. 
Poste,  Charles  D.  Hinman,  Henry  Gumble  and  Frank  C. 
Smith. 

One  of  the  largest  corporations  yet  formed  for  the  manu- 
facture of  motor  vehicles,  was  granted  a  charter  under  Dela- 
ware laws  last  Friday.  It  is  the  United  States  Vehicle  Co., 
authorized  capital  $25,000,000,  and  it  will  manufacture  com- 
pressed air  vehicles  under  the  Stackpole  and  Francisco  pa- 
tents. 

The  Ferracute  Machine  Co.,  Bridgeton,  N.  J.,  U.  S.  A., 
makers  of  a  full  line  of  presses,  dies  and  other  machinery  and 
tools,  are  now  paying  special  attention  to  the  machinery  that 
will  be  required  for  horseless  carriages,  and  have  received  a 
number  of  orders  for  machinery  and  dies  for  making  heavy 
ball  bearings,  cups  and  heads  for  boilers,  and  have  sold 
presses  for  general  work  in  connection  with  the  manufacture 
of  carriages.  They  claim  that  many  parts  of  carriages  can  be 
made  to  advantage  from  sheet-metals,  and  at  much  lower 
figures  than  forgings  or  castings,  stronger  and  more  durable. 
They  have  recently  issued  a  catalogue  giving  full  informa- 
tion regarding  their  machinery. 
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The  Naphtolette. 

This  simple  little  r^iturtttt  dcscrihed  in  a  recent  issue  of  La 
iMComahon  Auiottwbilc,  is  inicndcd  to  satisfy  the  demand  for 
a  light,  cheap  carriage,  suited  to  ordinary  conditions  and 
geared  for  moderate  speed.  The  motor  develops  a'^  H.  F. 
The  vehicle  is  so  constructed  that  all  parts  arc  readily  acccss- 
ihlc.  The  body  can  be  removed  in  an  instant  and  a  different 
one  substituted.  By  the  looscniirg  of  a  few  bolts  the  entire 
mechanism,  motor  included,  may  be  taken  from  the  frame* 
For  ordinary  repairs  each  piece  can  be  fixed  separately  with* 
out  disturbing  any  other. 

The  motor  is  of  the  common  Otto  type  presenting  a  few 
novel  points.  The  admission  valve  is  located  in  an  independ- 
ent box.  A  single  screw  retains  the  valve  seat  in  place,  and 
makes  cleaning  and  repair  easy* 


~jr 


THE   NAPHTOLETTE. 

The  exhaust  valve,  instead  of  being  raised  by  a  cam.  as  in 
most  motors,  is  operated  by  a  lever  and  potissoir  ensuring 
greater  regularity  and  more  perfect  closing. 

A  special  arrangement  of  the  fly-wheels  adds  a  little  to  the 
power  of  the  motor  by  suppressing  vibration. 

The  cylinders  are*  cooled  without  a  circulation  of  water  by 
the  depth,  form  and  disposition  of  the  radial  ribs,  as  well  as 
by  the  exposed  position  of  the  motor. 

The  electric  spark  is  furnished  from  an  induction  coil  sup- 
plied by  a  primary  or  storage  battery. 

The  carbureter  (not  shown  here),  is  adapted  to  use  any, 
kind  of  petroleum. 
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Either  two  or  flhree  speeds  are  provided^  and  these  in  turn 
may  be  variously  rcguloled  by  the  spark  and  the  mixture. 
The  speed  changing  gears  arc  located  in  a  case  to  protect 
thctn  from  dust.  The  motor  nhaft  A,  carries  two  or  three 
gears  controlled  by  frictions.  The  counter-shaft  B,  carries  a 
corresponding  number  of  pinions  and  a  small  pinion  connect- 
ing with  the  differential  C.  Owing  to  the  frictions  starting, 
stopping  and  changing  of  speed  arc  accomplished  without 
shock  or  disagreeable  noise.  A  single  lever  attached  to  the 
steering  standard,  controls  the  whole  mechanism. 

Two  powerful  brakes  are  used  and  at  slow  speed  the  motor 
itself  may  be  utilized  as  a  third  brake.  Heavy  pneumatics  give 
case  and  comfort,  which  may  be  further  increased  by  the  ad- 
dition of  a  top  of  any  kind  desired. 

The  inventors  are  MM.  Brothier  and  Pougnaud,  who  are 
organizing  a  company  to  place  the  Naphtolettes  on  the  market 
at  $500  apiece, 


Sitnms'   Patent  Compound   Pneymatic 
Tire. 

Frederick  R.  Simms,  an  Engli?ih  engineer  of  Norfolk  street. 
Strand,  London,  W,  C,  has  given  much  attention  to  the  motor 
vehicle  for  three  or  four  years  past,  and  as  a  result  several 
important  patents  of  his  under  this  class  are  now  to  be  found 
on  the  records  of  the  continental  nations  and  of  the  United 
Stales,  One  of  these  patents  covers  an  ignition  device,  an- 
other refers  10  a  light  vehicle  called  *  Simms'  Motor  Wheel,*' 
the  illustration  of  which  in  our  pages  a  few  weeks  since  calied 
iorth  many  inquiries  from  our  readers.  Another  very  inter- 
esting idea  of  Mr,  Simms'  is  the  Patent  Compcund  Pticumatic 
tire,  Kerewith  il.ustrated,  which  is  said  to  be  free  from  tienrly 
ritl  the  faults  the  common  vehicle  pnctimatic  is  heir  to. 


-IMMCi')     TU»C 


L*v^int*r  e/uivAi- 


f  -, 


'%k 
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It  is  a  threc-in-onc-]*Jtci,  i>ci..j^  .x  v  ....^iUiation  of  the  cushion, 
pneumatic  and  the  solid  tire.  The  rim  is  built  up  of  three 
parts  so  that  the  two  side  rims  may  be  easily  and  cheaply 
replaced  without  interfering  with  the  spokes,  and  the  entire 
cost  of  manufacture  is  said  to  be  less  than  that  of  a  onc-picce 
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rim.  As  there  is  a  saving  in  the  weight  of  the  wheel  itself 
the  rim  may  be  of  lighter  section.  The  tire  is  also  said  to  be 
cooled  and  its  life  prolonged  by  the  large  surface  which  the 
rim  presents  to  the  atmosphere.  This  extent  of  surface  is 
also  claimed  to  render  a  smaller  quantity  of  rubber  sufficient 
for  the  tire  cover,  thus  further  reducing  weight  and  cost.  The 
construction  of  the  side  flanges  of  the  rim  aflfords  efficient 
protection  against  coilision  and  abrasion  against  objects  such 
as  curbstones,  which  wear  the  ordinary  pneumatic. 

The  tread  is  so  formed  that  when  worn  out  it  can  be  easily 
removed  and  replaced  although  so  securely  fastened  it  cannot 
come  off  unless  cut.  Side  slip  is  said  to  be  almost  impossible 
owing  to  its  peculiar  form. 

Liability  to  puncture  is  said  to  be  small  because  of  the  acute 
angle  of  the  outer  tread  and  pneumatic  cover  presented  to 
projecting  surfaces  or  obstacles  on  the  road.  But  if  a  punc- 
ture does  occur  the  tire  immediately  collapses  inside  the  rim 
and  the  wear  is  then  partly  on  the  side  rims  and  partly  on  the 
tread,  which  are  the  cheapest  parts  to  replace. 

Further  claims  arc  made  on  the  method  of  fastening  the 
cover  to  the  rim  to  prevent  creeping  and  on  the  lower  pres- 
sure under  which  the  tire  can  be  used,  thereby  lessening 
strains. 

The  rim  provides  surfaces  for  a  very  efficient  rim  brake. 


Investigating  Before  Legislating. 


Chicago  Judge  Does  Not  Support 
Park  Commissioners. 


Last  week  a  number  of  members  of  the  Philadelphia  Coun- 
cil who  constitute  the  Committee  on  Law  were  given  a  ride 
in  electric  carriages  to  Germantown  and  return  in  order  that 
they  might  have  an  opportunity  to  study  the  operation  of  the 
vehicles  before  legislating  upon  them,  as  they  now  have  under 
consideration  a  bill  to  require  all  motor  vehicles  to  pay  a  li- 
cense fee  of  $10  a  year. 

The  committee  first  visited  the  station  of  the  Pennsylvania 
Klectric  Company,  on  Broad  street,  and  were  shown  how 
readily  the  vehicles  are  controlled  by  skilled  operators.  After 
this  exhibition,  the  Councilmen  and  some  of  the  officials  of 
the  company,  made  the  run  to  the  Manheim  club  house.  Ger- 
mantown and  return  without  other  mishap  than  the  punc- 
turing of  one  of  the  tires,  which  fortunately  occurred  before 
the  party  had  gone  very  far,  allowing  another  carriage  to  be 
summoned  from  the  station. 

It  was  slated  in  behalf  of  the  company  that  it  is  not  seek- 
ing legislation.. but  that,  as  the  Mayor  had  introduced  the 
subject,  the  officials  thought  that  a.l  that  was  required  was 
some  reasonable  regulation  as  to  vehicles  used  for  hire,  as 
the  running  of  all  vehicles  is  already  regulated  by  laws  for- 
bidding immoderate  speed.  The  idea  of  a  license  for  all  auto- 
mobiles did  not  meet  with  much  favor,  and  one  of  the  legal 
members  of  the  party  thought  such  a  charge  would  not  stand 
the  legal  test,  ns,  wherever  the  question  had  been  raised  as 
regards  license  taxes  on  bicycles  the  courts  had  decided  thai 
municipalities  have  no  power  to  levy  them.  The  opinion 
was  expressed  that  the  Legislature  would  take  occasion  to 
levy  a  personal  property  tax  on  such  electric  vehicles  as  arc 
used  for  hire,  which  is  the  form  of  lax  imposed  on  carriages 
used  for  like  purposes. 

It  was  wisely  decided  that  the  Chairman  should  consult 
the  City  Solicitor  before  preparing  a  bill  for  subniisison  to 
Councils. 


The  motor  vehicle  gained  a  victory  in  Chicago  last  week 
Tuesday. 

In  the  case  of  G.  F.  Marchant.  representing  the  Fischer 
Equipment  Co.,  the  judge  held  that  the  prisoner,  when  he 
rode  peacefully  along  Michigan  boulevard,  had  not  created, 
aided,  countenanced  or  assisted  any  riot,  disturbance  or  other 
disorderly  conduct,  as  charged  by  the  policeman  who  arrested 
him,  and  that  the  electric  vehicles  may  be  propelled  along 
Chicago  streets  forever  unless  new  laws  are  passed  on  the  sub- 
ject. 

Whether  the  South  Park  Commissioners  have  authority  un- 
der the  law  to  prohibit  motor  carriages  from  running  on 
the  boulevards  under  their  control  the  subject  of  judicial  in- 
quiry in  connection  with  the  hearing  of  the  writ  of  habeas 
corpus  petitioned  for  on  Wednesday  in  the  case  of  H.  G. 
Osborn,  engineer  of  the  American  Electric  Vehicle  Co.,  who 
was  arrested  while  operating  an  electric  carriage  on  Jackson 
boulevard. 

The  petition  sets  up  that  Osborn  was  wrongfully  deprived 
of  his  liberty  for  an  alleged  breach  of  the  peace  in  violation 
nf  the  South  Park  boulevard  ordinances.  As  ground  for 
the  issue  of  the  order  of  release  it  declares  that  the  running 
01  a  motor  carriage  on  the  boulevard  is  not  a  breach  of  the 
peace  nor  a  disorderly  act,  and  declares  that  the  purported 
act  of  the  Comniissicmers  prohibiting  the  running  of  horseless 
carriages  upon  the  boulevards  is  an  unwarranted  exercise  of 
the  police  powers  of  the  Commissioners. 


No  Law  to  Cover  Motor  Vehicles. 


Lamson  Bros.,  dry  goods  dealers  of  Toledo,  O.,  have  in- 
troduced an  electric  delivery  wagon  in  their  business,  and  the 
city  authorites  are  unable  to  find  in  the  municipal  regula- 
tions any  provision  under  which  it  can  be  taxed.  A  wheei 
tax  is  levied  on  one  and  two  horse  carriages  and  wagons, 
and  on  mules  and  bicycles,  but  nothing  is  said  about  electric 
vehicles.  Consequently  the  vehicle  goes  untaxed  for  the  pres- 
ent. 


WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York. 

Volume  I,  No.  1. 

PARTIES  having  copies  of  the  November,  1895, 
*  number  of  The  Horseless  Age,  which  they 
are  willing  to  sell  or  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 
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Users  of  motor  vehlolca  aro  invited  to  oosiHbttte  to  this  department 
for  the  good  of  I  he  indtuitry. 


Uncle  Sam  and  His  Horse, 


Westfield,  Mass.,  June  24. 
Editor  Horseless  Agf! 

Last  fall  while  returning  from  a  trip  to  a  nearby  town  by 
motor  carriage  T  passed  through  one  of  our  widest  streets  and 
saw  a  horse  hitched  in  front  of  a  house,  facing  the  direction 
in  which  I  was  coming.  As  I  drew  near  I  noticed  ihiit  he 
raised  his  head  as  high  as  his  rie  rein  would  allow,  and  picked 
up  his  ears  very  sharp.  This  was  a  signal  for  me  to  stop,  and 
as  I  drew  closer  I  saw  he  was  a  *ype  of  the  well-known  coun- 
try horse,  and  was  hitched  to  an  old  dilapidated  wagon.  I 
drew  forward  very  slowly,  but  soon  saw  that  he  would  not 
stand  while  I  passed  him,  A  boy  whom  I  had  with  me  went 
into  the  house  in  front  of  which  the  horse  was  hitched,  but 
the  owner  was  not  to  be  found  inside.  He  was  in  the  house 
on  the  opposite  side  of  the  street.  The  boy  crossed  over  and 
called  for  the  man  who  owned  the  horse.  The  owner  soon 
appeared,  and  proved  to  be  a  veritable  "Uncle  Sam,"  wearing 
a  long  linen  duster.  He  came  out  to  the  curbing  in  front  of 
the  house  and  motioned  me  to  go  on.  I  called  to  him  to  go 
across  the  road  and  hold  his  horse,  as  I  knew  his  horse  would 
not  stand,  but  he  still  made  motions  for  me  to  go  on.  The 
boy  then  returned  to  me  and  said  that  the  farmer  said  his 
horse  had  met  my  carriage  several  times  before,  and  had 
passed  it  without  being  afraid.  With  this  assurance  I  took  the 
side  of  the  road  most  remote  from  the  horse,  and  crept  for- 
ward very  slowly.  The  horse  kept  his  eyes  fixed  upon  the 
carriage  as  I  slowly  passed  him.  Finally  T  had  passed  so 
far  that  his  tic  rein  would  not  permit  him  to  turn  his  head 
any  farther,  when  he  faced  forward*  lowered  his  head  and 
raised  his  heels  and  wriggled  them  in  a  very  vigorous  manner. 
The  farmer  ran  across  the  street,  took  hold  of  his  bridle  and 
began  to  slap  him  on  the  head.  I  went  back  to  assist  him.  but 
\ht  faster  the  slaps  were  applied  the  faster  the  heels  flew.  1 
then  held  his  bridle  while  "Uncle  Sam*'  applied  a  few  vigorous 
kicks,  but  all  to  no  purpose.  His  horscship  had  seen  the  car- 
riage go  without  a  hor«*e,  and  had  decided  that  the  one  he  was 
hitched  to  should  travel  that  way  hereafter,  for  nn  amount  of 
suasion,  either  moral  or  otherwise,  w*ould  cause  him  to  stop. 
Upon  freeing  himself  from  the  carriage,  he  turned  around,  so 
that  he  might  face  my  vehicle,  which  had  been  left  some 
distance  down  the  street.  He  did  not  attempt  to  run  away; 
it  was  simply  a  case  of  *'must  see  it.'*  I  assisted  the  farmer 
to  gather  up  the  remains,  and  then  asked  him  if  he  considered 
it  my  fault,  to  which  he  replied,  *'No,*'  and  immediately  pro- 
ceeded to  libel  his  horse  in  vigorous  language. 

A  few  days  later  he  appeared  at  my  store  and  said  that  he 
had  talked  the  matter  over  with  a  neighbor,  who  advised  him 
to  see  a  lawyer,  who  informed  him.  that  I  had  no  right  on  the 
public  highway,  and  was  liable  for  damages,  which  he  assessed 
at  $6,  proved  by  a  bill  from  a  repairer.  I  explained  the  cir- 
cumstances to  him  over  again,  and  he  went  away,  to  all  ap* 
pearances  satisfied,  but  in   fact,  went  straight  to  a  clothing 


house,  for  whom  I  was  advertisin^^Rlic  tmic,  .one  of  whose 
customers  he  was,  and  rather  th.in  lose  his  trade,  they  offered 
to  give  lum  a  new  pair  01  Sunday  pantaloons.  lie  was  evi- 
dently not  satisfied,  and  went  away  without  accepting  the 
terms  of  peace.  He  appeared  again  a  few  days  later  and  was 
finally  fitted  out  with  a  I7  suit  of  clothes,  and  went  his  way 
rejoicing,  being  a  living  advertisement  for  the  clothing  house. 
Moral:    Horses  have  no  brains,  and  horse  beaters  less. 

Yours  truly, 

Gilbert  J.  Loomis. 

— 4P_ 

**  Brainless  Drivers  and  Ownerless 
Horses.*' 


BrooklvNi  June  22nd. 
Editor  HoRSELKss  Ace: 

I  think  owners  of  horseless  carriages  need  protection  from 
"brainless'*  drivers  and  '*ownerIess"  horses.  I  made  a  short 
run  yesterday  to  New  Jersey  with  my  gasolene  carriage^  going 
by  the  Annex  boat.  As  I  was  going  up  Mercer  street,  in  Jer- 
sey City,  a  horse  attached  to  a  carpenter's  wagon,  took  fright, 
but  was  stopped  after  running  about  half  a  block.  Whoever 
had  charge  of  this  wagon  was  out  of  sight. 

Returning,  we  met  a  horse  attached  to  a  wagon  of  some 
soap  manufacturer  leisurely  traveling  down  Mercer  street  all 
by  himself  there  being  no  one  in  the  wagon  to  guide  the 
animal.  Two  blocks  above  the  City  Hall  he  started  on  a  run. 
\  police  ofiicer  who  was  on  hand  and  could  easily  have 
checked  his  progress  made  no  effort  to  do  so.  After  running 
two  blocks  the  horse  fell  in  front  of  tlic  City  Hall.  I  sincerely 
hope  that  the  animal  was  not  injured  and  that  owners  of 
horses  will  learn  that  it  is  not  safe  to  leave  them  on  the 
street  unattended.  Respectfully, 

J.    B.    HOECKEJt. 


The  New  Duryea  Trap. 

The  Nationaf  Motor  Carriage  Co.,  i  Madison  avenue,  New 
York,  successors  to  the  Duryea  Motor  Wagon  Co.,  have 
completed  the  first  of  their  new  model  traps,  and  have  forty 
more  nearly  finished. 

The  mechanism  of  this  vehicle  is  the  same  as  that  of  the 
louring  cart  recently  described  in  these  columns.  The  price 
is  $1,000,  with  detachable  canopy  top,  $1,050, 


Appeal  in  the  West  Case. 

J,  B.  West,  the  Rochester,  N,  Y.,  inventor  who  was  sued 
by  Mason  Bros,,  laundrymen  of  that  city,  for  $49  damages  for 
alleged  negligence  in  driving  a  steam  motor  carriage  through^ 
the  street  and  frightening  the  plantiff*s  horse,  and  who  lost  his 
case  in  the  municipal  court,  has  appealed  it  to  the  Monroe 
County  court,  and  the  trial  will  probably  take  place  at  the 
September  term  of  that  court  in  Rochester. 

Stephen  M,  Balzer,  370  Gerard  avenue,  New  York  City,  has 
received  an  order  for  ten  of  his  carriages  from  the  American 
Automobile  &  Motor  Co.,  Ltd.,  Paris,  France.  The  car- 
riages will  be  speeded  up  to  thirty  miles  an  hour. 

Joseph  J.  Mandery,  Rochester,  N.  Y.,  formerly  a  bicycle 
dealer,  has  started  in  the  motor  vehicle  business  under  the 
title,  the  Rochester  Automobile  Co.,  having  secured  the  local 
agency  for  the  American  Electric  Vehicle  Co.,  Chicago,  111., 
and  the  National  Motor  Carriage  Co.,  of  New  York. 
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No.  627,359. — Automobile  Vehicle. — Herbert  B.  Steele, 
Maiden,  Mass.    Application  filed  January  18,  1897. 

The  frame  of  the  vehicle  shown  follows  closely  the  usual 
construction  of  the  frame  of  the  well  known  safety-bicycle. 
It  varies  therefrom  at  the  seat-post  joint,  at  the  joints  of  the 
axle  of  the  rear  wheel,  and  at  the  lower  central  joint..  Below 
the  lower  forward  diagonal  brace  A3  and  attached  thereto  is 
the  oil-reservoir  C  and  the  foot-levers  D  Di  for  controlling 
the  speed  and  power  of  the  vehicle  and  which  are  also 
attached  to  the  brace.  Upon  Lhc  joint  B  at  the  rear  of  the 
frame,  on  the  side  shown  in  Fig.  i,  is  carried  an  explosion 
engine  burning  oil  from  the  reservoir  C,  which  it  takes  by 
means  of  the  tubes  Mi  M2,  connecting  the  engine  with  a 
spraying  device  carried  in  the  lower  end  of  the  central  mem- 
ber A4  of  the  vehicle-frame  and  with  which  spraying  device 
the  oil-reservoir  communicates.  The  brake-shoe  D4  (Fig.  i) 
is  connected  with  the  toe  lever  Di  by  the  long  ogee-curved 
link  D5.  The  said  toe-lever  is  pivoted  to  the  bracket  d  at  di 
and  is  connected  with  the  ogee-link  at  d2,  and  the  rear  end  of 
the  link  is  attached  by  a  short  link  d3  to  the  upright  mem- 
ber A4  of  the  frame.    The  depression  of  the  toe-lever  Di  by 


the  tqe  of  the  rider  will  move  the  brake-shoe  against  the  tire 
of  the  rear  or  driving  wheel. 

The  heel-lever  D  is  pivoted  at  its  forward  end  to  the  lower 
end  of  the  bracket  d  and  is  operated  to  draw  or  release  the 
cord  D7  by  means  of  the  link  D3,  attached  at  its  lower  end 
to  the  lever  D  and  at  its  upper  end  d4  to  a  lever  D2,  which  is 
pivoted  at  di  to  the  bracket  d  and  the  lower  end  of  which  is  at- 
tached to  or  connected  with  the  wire  cord  D7,  extending  to 
the  engine.  Through  this  cord  the  movements  of  the  heel- 
lever  are  communicated  to  that  par{  of  the  mechanism  of  the 
engine  by  which  the  amount  of  power- delivered  to  the  driving- 
wheel  is  regulated. 

The  hole  provided  by  the  tube  A5,  forming  the  descend- 
ing rear  strut  of  the  frame,  forms  a  passage  by  which  air  is  fed 
to  the  engine.  This  tube  should  be  made  rather  larger  than 
is  usual  with  the  corresponding  tubes — say  of  seven-eighths 
of  an  inch  internal  diameter — to  provide  a  large  air-passage 
and  the  air  enters  the  passage  through  the  seat-joint  from  its 
under  side  and  is  there  strained  from  dust  by  means  of  a  tuft 
of  raw  cotton  or  other  strainer  contained  therein.  The  air  en- 
ters through  the  orifices  a,  a  cavity  b  in  the  joint-piece  B, 
to  which  piece  the  tube  A5  and  the  tube  A6  are  firmly  united. 
The  air  then  passes  through  the  opening  controlled  by  the 
check-valve  Bi  and  through  the  passages  b2  b3  in  the  joint- 
piece  B  and  finally  through  the  orifice  b4  into  the  interior 
of  the  lower  casing  E  of  the  engine.  The  check-valve  opens 
to  admit  the  feeding  of  the  air  to  the  casing-chamber  and 
closes  to  prevent  its  being  forced  backward  through  the  same. 
It  may  have  a  spring  to  bear  against  it,  hold  it  in  place,  and 
accelerate  its  action,  if  desired,  and  the  valve  is  accessible  by 
means  of  the  removable  cap  B3.  The  piston  of  the  engine  acts 
as  an  air-pump  in  connction  with  the  chamber  of  the  lower 
casing  and  the  said  air  inlets  and  outlets,  hereinafter  referred 
to,  causing  the  air  to  be  drawn  in  through  the  inlet  above  de- 
scribed and  to  be  forced  outward  to  the  spraying-chamber  to 
combine  with  the  oil  therein  and  also  to  the  piston-chamber  to 
there  combine  with  the  vapor  fed  to  it.    The  lower  casing  E 
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corresponds  in  a  way  to  the  bed-casting  in  the  ordinary  type 
of  stationary  engines  or  the  crank-case  in  others.  To  it  by 
means  of  a  raised  6ange  E4  is  rigidly  secured  the  cylinder 
F  of  the  engine,  the  tower  end  F2  of  the  cylinder  hav- 
ing a  screw-thread  by  which  it  is  screwed  upon  the  threaded 
section  of  the  said  raised  flange.  There  is  also  secured  to  the 
said  casing  E  the  bearings  of  the  engine-shaft  Q  and  the  bear- 
ings of  the  regulating-shaft  Qi>  The  casing  has  tlie  part  B5 
turned  concentric  with  the  engine-shaft*  and  it  is  secured  by 
screws  B2  to  a  seat  in  the  joint-piece  B,  which  is  bored  con- 
centric with  the  axle  of  the  driving-wheel,  the  fastening-screws 
extending  through  tJie  joint-piece  and  screwing  into  the  case. 
This  construction  maintains  the  engine-shaft  in  line  with  the 
axle  and  at  the  same  time  permits  the  easy  removal  of  the  en- 
tire engine  from  the  vehicle-frame. 

The  cylinder  of  the  engine  preferably  lies  along  the  rear 
diagonal  of  the  frame.  (See  Fig.  i.)  The  piston  is  represented 
as  built  up  from  the  pieces  of  tubing  J,  Ji,  J2.  This  construc- 
tion, however,  is  immaterial,  and  additional  weights  may  be 
added  in  the  cavities  in  proportioning  the  weight  of  the  pis- 
ton to  its  number  of  reciprocations  per  minute.  Extending 
downward  from  the  central  portion  Ji  of  the  piston  and  to 
which  it  is  attached  is  a  rack  J3,  which  engages  or  meshes 
with  a  gear,  concentric  with  the  engine-shaft  and  borne  upon 
it  by  ball-bearings,  so  that  the  gear  is  free  to  turn  on  the  shaft 
and  the  shaft  within  the  gear.  The  power  of  the  engine  from 
the  explosion  of  the  charge  above  the  piston  is  delivered  by 
the  piston  through  the  said  rack  to  the  said  gear  and  is  trans- 
mitted to  the  engine-shaft  by  mechanism  hereinafter  described. 

Below  the  piston,  within  the  cylinder  F  and  generally  con- 
centric therewith,  is  a  powerful  spring  F  and  generally  con- 
which  is  to  receive  and  store  up  sufBcient  of  the  power  of  the 
explosion  on  the  downstroke  of  the  piston  to  return  or  move 
upward  the  piston  to  its  highest  position  and  to  compress 
the  gaseous  charge  above  the  same.  The  lower  end  of  this 
spring  bears  upon  a  plate  Kr,  which  is  held  between  the  bot- 
tom end  of  the  cylintler  mid  the  scat  thereof  in  the  central  case 
and  which  plate  has  an  upward  tubular  extension  about  which 
the  lower  end  of  the  spring  extends  and  which  acts,  together 
with  the  back  of  the  rack,  as  a  guide  for  the  spring  and  to 
maintain  it  centrally  in  the  cylinder.  The  spring  at  its  upper 
end  is  held  and  guided  centrally  by  the  lower  end  of  the 
tubular  piston,  within  which  the  upper  end  of  the  spring  ex- 
lends  and  also  within  which  the  spring  largely  retracts  during 
the  downstroke  of  the  engine.  The  upper  end  of  the  piston- 
chamber  has  a  large  opening,  which  is  closed  by  the  induction- 
valve  G2,  normally  held  lightly  to  its  seat  by  the  spring  g2, 
bearing  on  the  enlarged  upper  end  of  the  guiding-stem.  This 
valve  closes  upward,  and  a  space  H  of  the  cylinder  of  sufficient 
size  to  receive  a  proper  charge  of  the  compressed  explosive 
mixture  is  provided  between  the  under  surface  of  this  valve 
when  closed  and  the  upper  surface  of  the  piston  when  in  its 
highest  position.  The  air^  which  forms  a  part  of  the  ex- 
plosive charge,  is  fed  through  the  passage  controlled  by  this 
valve  to  the  piston-chamber,  the  charge  of  air  acting  to  lift 
and  hold  the  valve  from  its  scat  during  its  passage  and  the 
valve  being  immediately  returned  to  its  seat  by  its  actuating- 
spring  and  to  be  firmly  held  to  its  seat  by  the  compression  of 
the  charge  and  its  subsequent  explosion.  The  valve  is  held 
centrally  with  its  seat  hy  its  stem  which  is  fitted  to  a  hollow 
boss  or  sleeve  g,  made  integral  witli  the  pieces  G3.  providing 
the  valve-seat,  being  carmected  therewith  by  the  arms  g5. 
(This  letter  is  also  used  to  indicate  the  space  between  the  side 
arms,)    The  outside  of  this  sleeve  is  accurately  fitted  to  and 


forms  the  guiding-surface  for  a  second  or  auxiliary  valve  G4, 
which  auxiliary  valve  acts  to  close  the  passages  Ii*  extending 
through  the  valve-seat  piece  from  the  cxtetior  of  the  cylinder 
F,  these  passages  forming  the  connection  between  the  cavity 
or  chamber  I2  between  the  cylinder  and  the  case  I  and  Which 
contain  compressed  air  and  through  which  the  compressed  air 
is  delivered  from  the  compressing-chambcr.  The  auxiliary 
valve  has  a  slight  opening  movement  which  may  be  un- 
opposed. A  further  opening  movement  brings  it  into  contact 
with  the  lower  end  of  the  valve-spring  g2,  above  referred  to, 
the  connection  being  established  by  means  of  a  washer  sur- 
rounding the  valve-stem  g3  and  upon  which  the  said  spring 
g2  directly  bears  and  against  which  washer  the  upper  end 
of  the  tubular  extension  of  the  valve  G4  strikes  on  continua- 
tion of  opening  movement 

The  auxiliary  valve  may  or  may  not  be  operated  with  every 
incoming  charge  of  air.  Its  special  and  peculiar  function  is  to 
close  the  passages  1 2  upon  the  occurrence  of  a  hca\^  pressure 
m  the  chamber  Gi.  This  chamber  is  formed  in  a  piece  or  case 
G  extending  from  the  cyhndcr  F  and  to  the  threaded  section 
F2  of  which  it  is  firmly  attached.  The  valve-seat  piece  G3 
is  held  in  place  between  the  casing  G  and  the  cylinder  by 
means  of  the  end  of  the  cylinder-case,  upon  which  a  shoul- 
dered portion  of  the  valve-seat  piece  rests  and  a  shoulder 
formed  upon  the  side  of  the  case  G,  which  bears  upon  the  up* 
per  edge  of  said  shouldered  section,  the  shouldered  section 
of  the  valve-piece  being  of  the  bore  of  the  portion  of  the  case  G 
between  its  said  shoulder  and  the  upper  end  of  the  cylinder. 
One  purpose  of  this  last-named  construction  of  chamber  and 
valve  is  to  provide  a  chamber  in  which  a  primary  or  starting 
charge  is  formed  and  fired  and  which  is  of  a  sufficient 
capacity  to  hold  enough  explosive  mixture  to  produce  an  ex- 
plosive effect  which  shall  approximate  that  of  the  regularly 
formed  and  compressed  charge  normally  fired  in  the  explosive- 
space  H  of  the  cylinder  when  the  engine  is  running.  Upon 
such  primary  explosion  in  the  chamber  Gi  the  auxiliary  valve 
G4  closes  the  passages  Ir  and  the  valve  G2  opens,  whereby 
the  whole  charge  passes  by  the  valve  into  the  explosion-space 
II  above  the  piston,  igniting  any  mixture  that  may  be  there 
and  expending  itself  in  driving  the  piston. 

A  casing  I,  made  of  thin  metal,  entirely  incloses  the  cylinder 
and  forms  the  air-space  I2,  which  is  used  as  a  passage  for  the 
air  forced  from  the  lower  case,  as  above  mentioned.  That  the 
casing  I  may  serve  this  purpose  it  is  formed  with  rein  forcing- 
bands  i  at  its  upper  end,  where  it  fits  tightly  over  the  body  of 
the  extension-chamber  Gi,  and  also  with  the  band  12  at  its 
lower  end,  where  it  fits  over  the  flange  E4  of  the  case  E.  There 
are  opening  fi  through  the  extreme  lower  end  of  the  cylinder 
by  which  the  air  enters  the  space  I2  from  the  compressing- 
chambcr,  and  other  holes  are  formed  through  the  exhaust- 
port  ring,  for  permitting  the  flow  of  air  from  the  compress- 
ing-chamber  to  the  said  chamber  Gl.  There  is  formed  in  the 
walls  of  the  cylinder  at  a  point  which  is  uncovered  by  the  pis- 
ton near  the  end  of  its  motive  stroke  a  number  of  holes  F4, 
forming  exhaust-ports  for  the  burned  gases.  At  this  point  the 
cylinder  is  reinforced  by  a  ring  through  which  the  ports  arc 
continued  to  the  atmosphere.  This  ring  interrupts  the  con- 
tinuity of  the  passage  I2  aforesaid,  but  the  parts  of  the  casing 
are  shouldered  into  the  ring  and  provided  with  rein  forcing- 
bands  below  and  above,  and  the  passage  is  continued  by  verti- 
cal holes  througli  the  ring  between  the  exhaust-ports. 

Oil  in  the  form  of  spray  mingled  with  more  or  less  of  its 
vapor  and  air,  upon  which  it  is  borne,  enter  the  cylinder  at  the 
port  L,  located  suflicicntly  above  the  exhaust-ports  to  provide 
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time  for  the  oil  spray,  etc..  to  enter  the  cylinder  after  the  pis- 
ton on  its  upstroke  has  passed  and  closed  the  exhaust-ports, 
thereby  preventing  oil  from  being  drawn  out  unconsumed 
from  them.  The  vapor  entering  the  cylinder  by  said  port  h 
controlled  by  a  governing  mechanism  which  proportions  the 
amount  supplied  to  the  requirements  of  the  engine.  A  valve 
L6,  suitably  operated,  prevents  the  forcing  back  of  the  flame 
into  the  vapor-supply  passage  when  the  piston  uncovers  its  ad- 
mission-port on  the  motor  stroke,  and  the  construction  and 
operation  of  this  part  of  the  invention  will  be  described  later. 

The  cycle  of  movement  or  progressive  use  of  the  working 
fluid  in  this  engine  is  similar  to  that  of  the  so-called  "Robson** 
engine,  described  on  page  196  of  the  Gas  Engine  by  Dugald 
Clerk.  London,  Longmans,  Green  &  Co.,  1894.  In  this  Rob- 
son  method  "gas  and  air  arc  drawn  into  the  front  end  of  the 
cylinder  during  the  return  stroke  of  the  piston  through  an 
automatic  valve  and  at  atmospheric  pressure.  The  next  out 
or  motive  stroke  of  the  piston  compresses  the  mixture  in  an 
intermediate  chamber,  and  when  the  piston  is  fully  out  and 
the  exhaust-ports  of  the  cylinder  fully  open  these  compressed 
gases  lift  a  valve  leading  to  the  compression-space  of  the  en- 
gine, discharging  before  it  the  burned  gases  contained  in  the 
cylinder  through  the  exhaust-valve  and  filling  the  cylinder 
and  space  with  the  explosive  mixture.  This  reduces  the  pres- 
sure in  the  intermediate  chamber,  so  that  the  return  stroke 
of  the  piston  besides  compressing  the  explosive  charge  in  the 
explosive-space  of  the  cylinder  can  draw  a  fresh  charge  into 
the  intermediate  chamber,  there  to  be  compressed  and  used 
as  before." 

In  the  present  method  the  means  of  accomplishing  the  vari- 
ous steps  differ  from  the  Robson,  as  do  also  the  mechanical 
devices  for  accomplishing  it.  and  by  this  method  the  air  and 
♦he  fuel  are  kept  separate  and  the  oil  is  restrained  from  enter 
ing  the  cylinder  until  after  the  air  is  admitted  and  has  forced 
from  the  cylinder  the  burned  gases  and  also  until  after  the 
exhaust-ports  are  closed.  This  insures  that  there  shall  be  nn 
'.OSS  of  fuel.  The  explosive  charge  is  ignited  automatically 
by  the  heat  of  the  compression,  which  is  made  high  enough 
—say  one  hundred  pounds  to  the  square  inch — to  do  so,  being 
*suf!icient  when  taken  in  connection  with  the  heat  remaining 
from  the  previous  explosion,  and  care  should  be  taken  to  use 
a  spring  that  shall  be  strong  enough  to  store  up  sufficient 
power  to  permit  it  to  eflfect  this  degree  of  compression  upon 
the  mixture.  The  reciprocating  parts  of  the  engine  should  be 
sufficiently  heavy  to  deliver  this  stored  force  at  the  end  of 
the  return  stroke  of  the  piston  while  the  compression  in  the 
explosion-chamber  is  going  on. 

No.  627,282. — Motor-Carriage  Driving  Mechanism — Walter 
E.  Twitchell,  of  St.  Helena,  Cal.  Application  filed  November 
4,  1898. 

In  a  former  application  for  which  patent  was  issued  Sep- 
tember 6.  1898,  No.  610,503.  the  inventor  has  shown  a  me- 
chanism for  transmitting  power  from  the  motor,  consisting  of 
a  crank-shaft  having  a  sprocket-wheel  thereon,  a  chain  con- 
necting said  sprocket-wheel  with  the  counter-shaft,  from 
which  by  other  chains  and  sprocket-wheels  and  intermediate 
shafts  power  is  transmitted  to  the  vehicle-wheels.  In  the 
present  case  the  mechanism  necessary  has  been  reduced  first 
by  the  employment  of  the  guide-rollers  Ii  and  a  single  end- 
less chain  to  the  front  wheels  in  place  of  an  intermediate  shaft 
and  two  chains  from  the  counter-shaft,  and  by  mechanism 
which  consists  of  a  disk  having  the  curved  channels  or  guides 
D,  which  arc  fixed  upon  and  mLiied  by  the  shafi   Di   <»f  the 


motor.  The  connecting-rod  or  pitman  2  has  rollers  3  jour- 
naled  upon  it  at  such  points  that  they  will  clasp  the  star- 
shaped  yoke  D.  or,  if  the  latter  be  a  similarly-shaped  chan- 
nel in  the  face  of  a  disk  a  single  roller  will  be  adapted  to  travel 
in  that  channel,  the  result  in  cither  case  being  that  there  will 
be  four  reciprocations  of  the  rod  2  for  each  complete  revolu- 
tion of  the  shaft  Di,  and  these  may  be  increased  or  diminished 
by  making  a  less  or  greater  number  of  the  convolutions  D 
with  which  the  guiding  roller  or  rollers  engage.  At  the  op- 
posite end  of  the  pitman  2  are  hinged  or  pivoted  rods  4,  which 
diverge  and  have  their  outer  ends  connected  with  one  end 
of  links  5,  and  the  other  end  of  these  links  is  pivoted  to  an 
arm  6.  which  extends  radially  in  each  direction  from  a  loose 
hub  or  sleeve  on  the  counter-shaft  F.  From  the  junction  of 
the  arms  4  with  the  links  5  the  rack-bars  7  extend  inwardly 
and  have  the  toothed  gears  8  upon  the  counter-shaft.  The 
rack-bars  are  retained  in  contact  with  these  gears  by  springs 
pressing  the  bars,  and  the  rods  4  and  links  5  are  caused  to 
move  in  unison  by  means  of  a  guide  9.  which  extends  from  the 
joint  connection  10  across  the  shaft  F  and  is  jointed  at  11 
to  arms  12,  which  extend  outwardly  and  connect  with  the  links 
5,  as  shown.  The  rod  9  is  separated  to  form  a  yoke  where  it 
pa.sses  the  shaft  F  and  is  slidable  through  openings  made  in 
the  hub  or  sleeve  of  the  support  6,  so  that  this  rod  9  may  re- 
ciprocate in  unison  with  the  movements  of  the  pitman  2,  and 
the  diverging  rods  4  and  12  will  partake  of  this  movement. 
By  this  operation  the  rack-bars  7  are  alternately  caused  to 
reciprocate  transversely  over  the  gears  H,  and  by  means  of 
pawl-and-ratchet  or  other  clutch  mechanisms  these  gears  are 
caused  to  turn  the  shaft  F  when  moving  in  one  direction  and 
are  allowed  to  return  freely  when  the  racks  move  in  the  op- 
posite direction.     Hy  the  peculiar  arrangement  of  this  trans- 
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arched  lockitig-cliilcbcs  are  adapted  to  engage  with  the  in- 
ternal gear-teeth  R,  this  construction  giving  a  stronger  and 
more  effective  mechanism  than  that  previously  described. 

No.  627,372.— Fluid  Feeder  or  Regulator  for  Explosive- 
Engines, — Alexander  Wmtrm.  Cleveland,  O,  Original  appli- 
cation filed  September  18,  1897.  Divided  and  this  applica- 
tion filed  May  4,  1898. 

In  the  accompanying  drawings,  Fig.  i  is  a  longitudinal 
sectional  view  of  an  engine  with  this  invention  applied.  Fig, 
2  is  a  horizontal  sectional  view  taken  on  line  2»  2,  of  Fig.  1. 
Fig,  3  is  an  enlarged  sectional  view  taken  on  dotted  line  3  3 
of  Fig.  2, 

A  represents  a  cylinder  having  the  usual  water-jacket,  and 
B  the  inlet  to  the  explosive  end  thereof,  through  which  the  ex- 
plosive mixture  is  draw^. 

E  is  the  driving-shaft,  F  the  crank-pin,  and  G  the  piston- 
rod  connected  in  the  usual  manner  with  the  crank-pin  through 
the  medium  of  a  pitman. 

C  is  the  exhaust-valve,  and  D  the  piston. 
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mitting  mechanism  one  pair  of  the  racks  will  always  be  acting 
10  impel  the  gears  with  which  I  hey  are  connected  and  turn  the 
shaft  F  in  a  forward  direction,  while  the  others  will  be  re- 
tracted, and  the  pawl-and-ratchet  or  clutch  mechanism  will 
allow  them  to  turn  backward  freely  without  afFecting  the 
movement  of  the  shaft.  In  this  manner  a  continuous  power 
is  applied  to  rotate  the  shaft  F  at  each>eciprocation  of  I  he 
pitman  2,  and  there  may  be  as  many  of  these  reciprocations  as 
there  are  numbers  of  convolutions  of  the  guide  D. 

'In  Fig.  4  is  shown  a  modification  of  this  mechanism  in 
which  a  ratchet-wheel  13  is  surrounded  by  a  cylindrical  sleeve 
14,  having  a  diagonal  slot  15  made  across  its  face.  The  re- 
ciprocating arms  in  this  case  have  travelers  I  fixed  to  them 
which  are  slidable  in  these  slots,  and  as  they  slide  in  line 
parallel  with  the  shaft  tlie  diagonal  position  of  the  slots  causes? 
ihc  sleeve  to  be  advanced  at  each  reciprocation,  and  rapid 
reciprocations  wjll  produce  a  continuous  revolution  of  the 
shaft  in  the  same  manner  as  previously  described.  This  device 
will  give  a  less  speedy  movement  and  a  greater  power,  but  is 
essentially  equivalent  in  its  operation  with  the  device  previous^ 
ly  described. 

In  the  reversing-gear  in  the  former  application  a  pinion 
was  shown  fixed  upon  the  central  shaft  and  rocking  pawls  P 
upon  opposite  sides  with  spirally-twisted  bars  o,  which  were 
slidable  in  correspondingly-shaped  slots,  so  that  when  moved 
in  one  direction  the  pawls  would  be  turned  so  that  the  teeth 
upon  one  side  would  engage  with  the  pinion,  causing  the  rota- 
tion of  the  shaft  to  turn  the  exterior  sleeve  in  one  directinn, 
and  w^hen  the  opposite  side  of  the  rocking  pawls  were  engaged 
the  shaft  would  be  turned  in  the  opposite  direction.  In  tho 
present  invention  these  clutches  have  been  reversed,  making 
an  interior  gear  R  in  the  outer  casing  Q,  and  the  rocking 
dutches  F  are  reversed,  so  that  the  pivot  points  are  central 
upon  the  sleeve  surrounding  the  shaft  And  the  ends  of  the 
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E,xtending  preferably  transverse  the  cylinder  and  parallel 
with  the  driving-shaft  is  the  counter-shaft  H.  carrying  a  cam 
K,  engaging  a  wheel  M  in  the  lower  end  of  the  exhaust-valve 
stem  0»  the  shaft  H  being  driven  through  the  medium  of  the 
gears  I  and  J,  whereby  the  shaft  H  has  one  revolution  to 
every  two  of  the  shaft  E,  as  is  usual  in  explosive-engines.  The 
cam  K  is  so  situated  and  is  adjustable  upon  the  shaft  H. 
through  the  medium  of  the  clamping-screw  L,  that  the  ex- 
haust-valve is  lifted  at  the  proper  time  to  permit  the  escape 
of  the  exhaust,  as  is  well  understood  by  those  skilled  in  the  art, 
Sitnnted  within  the  suction  inlet  B  are  the  electric  contacts. 
Communicating  with  the  air-pipe  Ai  is  a  gasolene  supply 
pipe  W,  having  a  needle-valve  V  coating  therewith.  This 
needle  valve,  as  shown,  passes  through  the  opposite  side  of 
the  pipe  Ai  and  through  the  means  of  a  U-shaped  spring  U 
is  connected  with  either  the  valve-stem,  as  here  show*n.  or  the 
piston  S,  as  may  be  preferred.  Situated  just  outside  of  the 
outer  end  of  the  needle-valve  V  is  a  bracket  a,  carrying  an  ad- 
justable screw  or  member  b,  .idaplcd  to  engage  the  end  of  the 


20 


THE    HORSELESS    AGE. 


Vol.  4.  No.  13,  J«nie  t 


^ 


valve  V  as  it  is  being  reciprocated  and  to  thereby  regulate  the 
distance  the  valve  shall  be  drawn  from  its  seat,  which  in 
turn  regulates  the  amount  of  gasolene  supplied  at  each  move- 
ment of  the  valve. 

A  box  or  chamber  X  has  detachable  screw-threaded  ends  Z. 
and  this  box  or  chamber  is  filled  with  wire-cloth  Y.  One  end 
of  this  box  is  provided  with  an  air-pipe  Ai  for  the  inward 
passage  of  air,  as  indicated  by  arrow,  and  at  the  opposite  end 
with  a  pipe  c,  communicating  with  the  explosive  end  Z  of  the 
engine-cylinder.  This  inlet  c  is  intersected  by  the  valve  P, 
having  a  valve-stem  Q  passing  through  the  wall  of  the  inlet 
and  outward  through  a  cylinder  T.  This  cylinder  T  is  pro- 
vided with  a  piston  or  diaphragm  S,  and  a  pipe  R  communi- 
cates with  the  cylinder  at  a  point  inside  of  the  piston. 
This  pipe  R  is  connected  with  a  pressure-producing 
device,  preferably  an  air-pump,  and  the  pressure  upon  the  pis- 
ton is  varied,  according  to  the  speed  of  the  engine,  as  fully 
described  in  patent  granted  the  4th  day  of  May,  1897.  A 
spring  serves  to  hold  the  piston  S  normally  outward. 

In  operation  let  the  piston  be  at  the  top  of  the  stroke  and 
having  thus  completed  the  exhaust.  As  the  piston  moves 
down  within  the  cylinder  air  is  drawn  through  the  pipe  Ai 
and  the  chamber  X.  which  owing  to  its  filling  thoroughly 
breaks  up  the  gasolene  into  vapor,  as  well  as  thoroughly  mix- 
ing the  vapor  with  air,  and  thence  through  the  inlet-port  B 
to  the  explosive  end  of  the  cylinder.  When  the  air-pressure 
rises  by  reason  of  the  engine  running  faster  than  its  normal 
speed,  the  movement  of  the  inlet-valve  is  less,  allowing  less 
combustible  mixture  to  pass  into  the  cylinder  until  the  speed 
of  the  engine  is  decreased,  and  with  the  decrease  of  the  speed 
of  the  engine  the  air-pressure  upon  the  piston  D  likewise  de- 
creases, allowing  the  inlet- valve  V  to  be  opened  wider,  thus 
automatically  controlling  the  >pee(l  of  the  motor.  When  the 
piston  rises,  the  gases  are  compressed  and  fixed  at  the  end  Df 
the  stroke,  forcing  the  piston  down.  The  following  stroke 
is  the  exhaust,  and  so  the  cycle  of  operation  goes  on.     The 


movement  of  the  piston  S  is  at  times  greater  than  the  move- 
ment of  the  valve  V,  and  hence  it  is  necessary  to  have  a  uni- 
form stop  or  regulator  for  the  valve — that  is  to  say,  the  valve 
P  is  regulated  as  described  in  previous  patent  referred  to  and 
its  movement  varies — while  it  is  necessary  ana  desirable  to 
have  the  valve  P  move  a  uniform  distance,  and  hence  this  is 
provided  through  the  medium  of  the  stop  herein  referred  to  to 
prevent  the  needle-valve  being  opened  too  far  by  the  opening 
of  the  valve  P,  which  would  otherwise  occur.  The  additional 
movement  of  the  valve  P,  to  which  the  needle-valve  is  con- 
nected, is  permitted  through  the  yielding  uf  the  spring  U, 
which  actuates  the  needle-valve.  By  means  of  this  construc- 
tion we  have  a  uniform  movement  of  the  needle- valve  V  and 
yet  by  the  simple  arrangement  we  can  regulate  its  amount  of 
movement  to  suit  the  amount  of  air  admitted  through  the 
pipe  A  I.  The  chamber  X,  being  filled  with  wire-cloth  Y,  thor- 
oughly breaks  up  the  gasolene  into  vapor  and .  thoroughly 
mixes  the  vapor  with  the  air  passing  there  through  into  the 
explosion  end  of  the  cylinder. 


No.  627,383— Power-Transmitter— George  B.  Birrell,  of 
New  York,  N.  Y.,  assignor  to  the  Birrell  Universal  Trans- 
mitter Company,  of  same  place.  Application  filed  May  15. 
1897. 


This  invention  relates  to  that  class  of  power-transmitters 
f(»r  imparting  motion,  and  thereby  transmitting  power,  but  at 
a  different  rotary  >i)ee<i,  from  a  shaft  or  prime  mover  to  an- 
other shaft  or  final  mover  in  line  with  or  concentric  to  the 
prime  mover,  said  transmission  of  motion  and  power  being 
accomplished  without  the  use  of  a  counter  or  jack  shaft,  but 
by  means  of  certain  combinations  of  gears. 
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N«>  627^382. — Power-Transmiuing  Mechanism^ — George  B. 
Birrell.  New  York,  N.  Y,*  assignor  by  mesne  assignmenis.  to 
Tfie  Birrell  Universal  Transmitter  Company.  New  York.  Ap- 
piicalion  filed  February  21,  1896. 

This  inveniion  has  for  its  objects  to  provide  such  construc- 
tion, combination,  and  arrangetnent  of  mechanical  devices  as 
will  secure  reduction  of  speed  and  increase  of  torque  in  equal 
proportions  from  prime  movers — such  as  electric  motors, 
jteam  engines,  etc. — permitting  at  the  same  time  the  reversal 
3(  the  last  mover  of  the  mechanism  without  reversing  ilic 
ihe  prime  mover,  and  to  also  establish  a  perfect  balance  or 
rquilibrium  of  the  mechanism  without  the  aid  of  any  exira- 
rte«»us  balancing  mechanism  per  se;  and  with  these  ends  in 
view  my  invention  con-sists  in  the  employment  of  two  sets  of 
diflerential  gears  secured  to  disks  rimning  loosely  on  but 
driven  by  two  eccentrics  of  equal  throw,  the  throw  of  said 
eccentrics  being  diametrically  opposite  to  each  other  and  com- 
bining with  said  arrangement  of  devices  a  suitable  prime 
mover  and  last  mover. 
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Where  one  set  of  difTerential  gears  are  used  it  is  impossible 
to  balance  the  *same  by  the  aid  of  an  ordinary  counterbalance, 
for  the  reason  that  although  the  action  of  the  eccentric  en- 
gages all  the  teeth  of  the  gears  fastened  on  the  disk  with  the 
leelli  of  the  gears  with  which  they  engage  at  each  revolution  of 
the  eccentric,  the  advancement  of  the  periphery  of  this  disk 
is  only  a  small  proportion  of  its  circumference,  while  the 
counterbalance,  being  attached  to  the  eccentric-shaft  and  nee- 
es?.arily  running  synchronon^iiy  with  the  shaft,  generates  cen- 
trifugal force  in  proiHirtiun  to  its  Vt-locity  and  its  weight  at  its 


center  of  gyration,  and  the  disk  naturally  generates  through 
tts  action  a  very  slight  amount  of  centrifugal  force,  and  hence 
a  true  balance  is  impossible  to  effect,  and  with  the  further 
disadvantageous  result  of  necessarily  heating  the  eccentric- 
shaft  bearings  and  a  consequent  loss  of  alinement  from  this 
cause.  In  other  words»  if  under  the  conditions  involved  in 
♦he  use  of  a  single  set  of  gears  and  the  ordinary  balance  a 
true  balance  is  secured  by  accident  at  a  given  rate  of  speed 
such  balance  will  neces.^ari'y  be  H*»stroyed  upon  any  change 
of  spe^d  of  the  prime  mover  which  may  become  necessaj>. 
It  is  a  well-known  fact  that  in  reversing  an  electric  motor  hav- 
ing to  regenrate  at  each  reversal  its  counter  electromotive 
force  and  overcome  the  inertia  of  its  armature  and  commutator 
is  a  most  wasteful  condition,  and  the  same  is  true  also  where 
the  serv  ice  of  a  steam  engine  or  water-wheel  is  employed  as  a 
prime  mover  in  overcoming  their  inertia  and  regenerating  cen- 
trifugal force  on  each  reversal.  Not  only  do  such  construc- 
tions involving  such  action  become  wasteful  of  generated 
power,  but  it  will  be  readily  seen  that  it  also  involves  waste 
in  lime  as  well,  and  also  that  it  becomes  difhcult.  if  not  im- 
possible, to  make  delicate  or  sensitive  movements,  such  as  arc 
essentially  desirable  in  many  instances,  such  as  the  raising 
and  lowering  of  elevators,  the  rotation  of  ship* 3  turrets,  and 
the  raising,  lowering,  and  sighting  of  heavy  guns.  It  being 
a  recognized  fact  that  in  the  employment  of  one  set  of  gears 
it  becomes  absolutely  necessary  to  bring  the  prime  mover  to 
a  static  condition  before  reversal  can  take  place^  it  follows  that 
whenever  celerity  of  action  is  imperative  the  use  of  a  single  set 
of  gears  w^ould  be  impossible* 

This  invention  is  designed  to  overcome  all  of  the  enumerated 
disadvantages  incident  to  the  use  of  a  single  set  of  gears  and 
to  provide  means  by  which  the  power  and  motion  of  a  prime 
mover  may  be  economically  and  quickly  transmitted  to  the 
obiect  to  be  moved  or  oocrated  UDon. 
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No.  3,771 — Improvements  in  Oil  and  Like  Engines.— 
Charles  Maximilicn  Koch,  Paris,  France.  Application  filed 
February  20,  1899. 

The  object  of  this  invention  is  improvements  in  petroleum 
motors,  and  it  is  especially  applicable  to  a  four-stroke  cycle 
motor  working  with  heavy  petroleum  of  a  density  about 
,780  to  ,830,  with  petroleum  spirit,  alcohol  or  other  liquid 
Cijpable  of  producing  an  explosive  vapor.  This  motor  is 
characterized  by  the  absence  of  a  carbureter,  the  liquid  be- 
ing injected  into  a  special  explosion  chamber;  it  is  a  bal- 
anced motor  and  may  be  either  vertical  or  horizontal. 

Fig.  I.  is  a  general  view  showing  a  horizontal  motor  with 
two  cylinders. 

Fig.  2  shows  the  explosion  chamber  of  peculiar  shape,  and 
Fig.  3  is  a  general  view  of  the  pump  serving  to  inject  the 
liquid,  and  Figs.  4  and  5  are  sections  to  a  larger  scale, 
showing  in  detail  the  interior  arrangement  of  the  valves  of 
the  pump. 

The  motor  is  composed  of  two  vertical  or  horizontal  cyl- 
irders  A  Ai,  between  which  is  a  wide  space.  Two  pistons 
P  Bi  move  in  opposite  directions  and  symmetrically  in  these 
two  cylinders.  The  connecting  rods  C  Ci  actuate  a  crank 
D  on  a  shaft  E. 

The  admission  and  exhaust  by  the  valves  F  and  G  respect* 
ively,  are  in  the  space  between  the  two  cylinders.  There  is 
or.ly  one  admission  and  one  exhaust  for  the  two  cylinders. 
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The  whole  system  is  thus  balanced;  as  the  shaft  is  placed 
between  the  two  cylinders  all  strains  are  counteracted  and 
in  consequence  no  vibration  is  produced. 

H  is  a  tube  (provided  or  not  with  ribs),  by  which  air  en- 
ters the  explosion  chamber  I;  the  liquid  also  enters  the 
trbe  H  and  passes  into  the  chamber  I  mixed  with  air.  J  is 
a  lamp  heating  the  tube  H  and  the  ignition  tube  K.  For  this 
method  of  ignition  may  be  substituted  if  preferred  any  other 
method  of  ignition. 


L  is  a  pipe  by  which  the  petroletim  coining  from  the 
pump  M  enters  the  tube  H;  N  is  the  point  of  admission 
of  oil  into  the  pump.  This  pump  is  operated  by  the  mo- 
tor by  means  of  a  system  of  levers  which  can  be  adjusted 
by  springs.  It  works  as  a  force  pump  owing  to  the  ar- 
rangement of  the  springs  O  P  of  its  valves  and  of  its  piston, 
which  may  be  either  vertical  or  horizontal,  as  may  be  the 
valves;  if  the  piston  is  vertical  the  springs  are  horizontal, 
and  vice-versa. 

The  vaporizing  chamber  is  in  one  with  the  explosion  cham- 
ber. To  vaporize  heavy  petroleum  a  vaporizing  chamber 
of  very  high  temperature  is  needed;  with  this  object  it  is  of 
an  ellipsoidal  or  spherical  form,  so  as  to  have  only  a  small 
surface  for  radiation  with  a  large  capacity.  To  prevent  the 
air  to  be  mixed  with  the  sprayed  petroleum  entering  the  va- 
porizing chamber  when  cold,  the  whole  of  the  air  and  the 
petroleum  injected  by  the  tube  L  is  heated  by  the  flame  of 
the  lamp  J,  which  also  heats  the  ignition  tube. 

The  admission  valve  F  is  operated  by  the  motor — ^it  is  a 
lift  valve  and  has  only  a  small  movement.  By  this  ar- 
rangement the  gaseous  mixture  is  forced  to  circulate  along 
the  walls  of  the  chamber,  which  are  thus  further  heated.  It 
is  obvious  therefore,  that  all  the  conditions  for  avoiding  loss 
of  heat  from  the  vaporizing  chamber  are  fulfilled. 

This  motor  operates  in  the  ordinary  manner;  it  may  be 
used  as  a  stationary  engine  and  by  its  balanced  system  it  is 
said  to  cause  no  vibration  on  motor  vehicles. 

No.  1.670. — Improvements  in  Motors  Actuated  by  Gases 
Under  High  Pressure. — Lewis  B.  White,  New  York,  N.  Y. 
Application  filed  January  24,  1899. 

This  is  the  carbonic  acid  system  of  the  Industrial  Invest- 
ment &  Development  Co.,  1123  Broadway,  which  has  al- 
ready been  described  in  our  columns. 


AUSTRALIAN  PATENTS. 

A  Motor  Operated  by  Compressed  Air. — ^J.  Geuer,  82  Vine 
street.  Windsor,  Victoria.  i8th  January,  1899.  No.  15,859. 
In  the  Colony  of  Victoria. 

Motor  Car  or  Carriage. — A.  J.  Chapman,  of  59  Rosslyn 
street,  West  Melbourne,  Victoria.  24th  January,  1899.  No. 
15,867.     In  the  Colony  of  Victoria. 

Explosion  Engines — H.  V.  Hampton,  of  504  Elizabeth 
street,  Melbourne,  Victoria.  27th  January,  1899.  No.  15,- 
882.     In   the   Colony   of  Victoria. 

Driving  and  Brake  Mechanism  for  Cycles  and  Other  Ve- 
hicles.— The  New  Departure  Bell  Co..  of  222  North  Main 
street,  Bristol,  County  of  Hartford,  State  of  Connecticut. 
U  S.  A.  (Assignee  of  Harry  Pond,  of  Townsend,  of  Bristol 
aforesaid).  17th  February,  1899.  No.  15.922.  In  the  Col- 
ony of  Victoria. 

Method  of  and  Apparatus  for  Loading,  Unloading  and 
Handling  Storage  Batteries  for  Motor  Vehicles — G.  H. 
Condict.  of  T684  Broadway,  New  York,  U.  S.  A.  22d  Feb- 
ruary. 1899.     No.  15.932.     In  the  Colony  of  Victoria. 

Controllers  for  Electric  Motors. — H.  P.  Davis,  of  327  Ne- 
ville street,  Pittsburg,  County  of  Allegheny,  Pennsylvania, 
U.  S.  A.  7th  April,  1899.  No.  16,045.  In  the  Colony  of 
Victoria. 

Controllers  for  Electric  Motors. — H.  P.  Davis,  of  327  Ne- 
ville St.,  Pittsburg,  in  the  County  of  Allegheny,  State  of 
Pennsylvania,  U.  S.  A.  20th  April,  1899.  No.  16,084.  In  the 
Colony  of  Victoria. 
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THE  AMERICAN  MOTOR  CO 


LrlKlitest,  StrouKest,  Simplest  motor  Made. 

Runs  toith  Gasoline,  Kerosene  or  Gas. 

FROM  1  TO  30  H.  P. 

IGNITION   OUTFITS 

ConaiatiHQ  of  AMERICA  N  COIL,  lONITiON  FLUO  and 
SPECIAL  l^RIMART  or  STORAGE  BATTERIES;  only 
ab»olut€ly  reliable  method  of  sparking  small  tnotort    •    • 

ALSO    MANUFACTURERS   OF 

SPECIAL  WIRE  WHEELS,  REAR  AXLES,  DIFFERENTIALS,  CLUTCHES, 
STEERING  APPARATUS.  ETC.,  FOR  MOTOR  VEHICLES. 

AMERICIN  MOTOR  CO.,    -      -    32  Broadway,  NEW  YORK. 


No.  2.  3>^   B.   H    P 


THE  AUTOMOBILE  CO.   OF  AMERICA. 

Ma nufaet urera    ot 

MOTOR    VEHICLES, 

HYDRO-CARBON   SYSTEM. 
FOUR  OR  FIVE  DIFFERENT  TYPES  for  pleasure  and  business  on  exblbltioD. 


STANHOPE  PHAETON,  4  H,  P.  MOTOR.  HUDSON   BUILDING, 


New  York. 


The  Whiion  Univereal  Automatic ,  jajje  Your  Friends  with  You. 

Gear  Gutting  Machine.       ' 


Most  complete  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Already  in  use  in  several 
leading  shops. 

SeHfD  FOR  FULL  PMRTICULMRS  AND  LIST  OF  USERS. 

THE  D.E.WHITON  MACHINE  GO. 

NEW  LONDON,  CONN.,  U.  S.  A. 


Fifteen  people  carried  at  the  rate  of  from  ten  to  fifteen  miles 
per  hour  at  a  total  cost  for  gasolene  of  less  than  one  cent  per 
mile.     This  would  cost,  on  the  ordinary  railroad  train,  thirty 

I  cents  per  mile  at  a  two  cent  per  mile  rate. 

!  Send  Ten  cents  for  our  large  catalogue  and  ask  where  you 

'   can  get  a  machine. 

THE  HAYNES-APPERSON  CO., 

.  MANUFACTURERS  OF 

I  HYDRO-CARBON    MOTOR    CARRIACESp 

I  KOKONIO,   IND. 
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Anti-ilotor  Legislation  in  Chicago. 

The  motorphobia  has  struck  Chicago  like  a  cyclone.  No 
sooner  does  the  South  Park  Board  direct  a  vicious  sally  at  the 
motor  vehicle  than  the  other  civil  authorities  are  stirred  to 
action  and  the  mayor  himself  takes  a  hand  in  the  onslaught. 
He  has  just  directed  the  Law  Department  to  draft  an  ordi- 
nance requiring  all  drivers  of  motor  vehicles  using  the  public 
streets  to  be  licensed.  It  is  reported  that  applicants  for 
licenses  will  be  subjected  to  a  rigid  examination  under  the 
supervision  of  the  civil  authoriiics,  the  French  plan  being 
followed  as  closely  as  possible.  The  examination  will  consi.st 
of  a  physical  test  and  an  investigation  of  the  applicant's  me- 
chanical knowledge  and  his  ability  to  operate  a  motor  vehicle. 
The  reason  assigned  for  this  radical  action  is  that  seven! 
accidents  have  happened  through  the  incompetence  of  drivers 
of  motor  vehicles. 

The  logic  of  this  procedure  is  worth  following  closely.  It 
is  contended  that  because  a  number  of  accidents  have  occurred 


through  incompetent  motor  drivers  all  motor  vehicle  drivers 
should  be  licensed.  How  then  about  horse  drivers?  Accidents 
to  horse  vehicles  are  of  daily  occurrence.  Shall  we,  therefore, 
license  all  horse  drivers,  or  is  it  assumed  that  motor  vehicles 
are  more  prone  to  accident  than  horse  vehicles?  It  has  been 
repeatedly  asserted  in  these  columns  and  can  easily  be  proved 
that  motor  vehicles  are  more  easily  controlled  than  horses; 
that  they  can  safely  make  higher  speeds  in  city  streets;  that 
they  do  not  run  away  and  that  they  immediately  obey  the 
driver's  will.  It  has  also  been  admitted  that  there  is  among 
motor  vehicle  drivers  a  disposition  to  exceed  the  limit  of  speed 
which  can  safely  be  taken  in  ciowded  thoroughfares.  The 
proper  method  of  regulating  this,  however,  is  by  an  ordinance 
limiting  the  speed  of  motor  vehicles  within  city  confines,  and 
not  by  compelling  motor  vehicle  operators  to  take  out  licenses 
when  in  strict  justice  horse  drivers  are  in  greater  need  of  re- 
straint. 

The  law  that  the  mayor  of  Chicago  contemplates  enacting 
is  too  unfair  to  long  burden  the  statutes  if  it  should  be  passed. 
It  is  an  abuse  of  the  law-making  power,  born  of  ignorance  of 
the  subject  with  which  it  deals,  laying  onerous  burdens  and 
unnecessary  restrictions  on  one  class  of  users  of  the  highways 
and  allowing  another  class  to  go  scot  free.  It  will  not  stand 
the  scrutiny  of  the  courts. 


The  Automobile  Club  as  an  Intellectual 
Influence. 


The  New  York  Automobile  Club,  recently  founded,  is  wel- 
come for  many  reasons.  It  will  be  a  strong  deterrent  to  Park 
Boards  and  other  short-sighted  authorities  who  would  legis- 
late against  the  motor  vehicle.  It  will  be  a  helpful  factor,  no 
doubt,  in  all  the  other  praiseworthy  objects  which  have  been 
enumerated  in  these  columns.  Indeed,  all  these  objects  may 
be  accomplished  and  yet  it  may  fail  of  the  highest  good  if  one 
thing,  more  important  than  all  the  others,  is  neglected.  Wo 
refer  to  the  intellectual  influence  of  the  Automobile  Club. 
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In  the  principal  European  countries  there  is  a  large  leisure 
class  who  from  mechanical  taste  or  sporting  proclivities  arc 
naturally  drawn  into  the  promotion  of  a  new  industry  of  such 
universal  interest  as  the  motor  industry.  Many  of  them  arc 
mfen  of  schoUrly  atttainments,  which  find  congenial  exerciso 
in  various  line^  of  original  research  connected  with  the  new 
indiislry.  Hence,  there  has  grown  up  as  a  direct  result  of  tho 
foreign  automobile  clubs  a  class  of  able  and  disinterested 
critics  and  writers,  well  posted  in  different  branches  of  tho 
subject,  and,  because  of  their  neutrality,  exerting  an  influence 
which  those  directly  interested  m  the  manufacture  or  sale  of 
motor  vehicles  cou'.d  never  wield. 

It  is  this  complete  alienation  from  trade  interests  which  has 
been  largely  instrumental  in  giving  the  principal  foreign  clubs 
the  unique  position  they  hold  in  their  respective  countries  to- 
day. Adherence  to  the  same  policy  is  necessary  if  the  New 
York  Club  is  to  attain  a  similar  position  in  this  country.  But, 
above  all,  will  its  position  finally  be  determined  by  its  intellec- 
tual status,  that  is,  by  the  value  of  the  contributions  it  will 
make  to  the  sum  total  of  the  scientific  and  commercial  knowl- 
edge of  the  motor  vehicle  industry.  Let  sport  and  knowledge 
be  pursued  with  equal  zest  and  the  best  results  will  surely 
follow. 


iiore  Verbal  Coinages. 


Professor  C.  M.  Woodward,  of  Washington  University,  St. 
Louis,  Mo.,  is  sending  the  following  communication  to  the 
leading  newspapers: 

Is  it  not  possible  W  concerted  action  to  prevent  the  inflic- 
tion upon  a  much  suffering  world  of  that  latest  product  of  the 
language  factory — the  word  automobile?  The  word,  or  some- 
thing to  take  its  place  is  inevitable,  and  in  the  interest  of 
economy  of  energy,  time  and  space,  it  becomes  us  to  adopt  a 
sTlorter  and  art  easier  word. 

The  professor  then  goes  into  a  long  etymological  discussion 
ending  with  the  suggestion  that  the  second  half  of  the  word 
•'automobile"  be  discarded,  and  the  new  vehicle  be  called  on 
**autom." 

Of  all  the  freak  words  that  have  been  offered  by  verbologists 
to  describe  the  motor  vehicle  this  is  about  the  worst.  Fortu- 
nately the  people  and  not  the  professors  constitute  the  final 
court  before  which  all  verbal  candidates  are  tried.  Otherwise 
we  should  have  a  language  composed  of  dead  roots,  which 
nobody,  not  even  professors  themselves,  could  understand. 

Time  proves  all  things,  and  it  will  not  be  long  before  the 
learned  terms  will  be  confined  ;o  the  study  and  the  shorter  and 
more  intelligible  Saxon  will  hold  the  field,  for  in  work  and 
in  pleasure,  i.  e.,  in  action,  the  Saxon  tongue  predominate,. 


New  Yoric-lipvington  Contest. 

Letters  addressed  to  the  leading  manuficturers  of  steam 
and  gasolene  carriagesi  inquiring  whether  it  was  their  inten- 


tion to  compete  in  the  New  York-Irvington  contest,  organ- 
ized by  a  company  making  steam  carriages,  have  broitght  forth 
negative  replies  in  every  instance.  Various  reasons  were 
given.  Some  said  they  did  not  manufacture  steam  carriages, 
implying  that  they  looked  upon  the  code  of  points  as  favoring 
vehicles  of  that  class,  others  said  they  were  too  busy  making 
carriages  for  ordinary  use  to  build  racing  machines  and  still 
others  took  the  stand  that  races  were  not  wanted  at  all. 

On  the  whole  the  interest  in  road  ra_ces  in  this  country  at 
the  present  time  appears  to  be  decidedly  lukewarm,  and  unless 
there  is  an  extraordinary  change  of  mind  before  the  20th  of 
July  the  chances  of  a  contest  arc  decidedly  dubious. 


Ownerless  Horses. 


One  of  our  correspondents  last  week  called  attention  to  the 
number  of  horses  he  encountered  unattended  in  the  street  on 
a  recent  motor  outing,  and  suggested  that  owners  of  motor 
carriages  and  the  public  in  general  needed  protection  from 
these  "ownerless*'  beasts. 

To  leave  horses  unhitched  in  the  streets  or  to  permit  Uiem 
to  make  their  way  alone  in  the  streets,  as  is  frequently  done, 
is  criminal  carelessness  and  a  violation  of  law.  Runaways 
from  this  cause  are  numerous,  and  it  is  the  duty  of  the  police 
to  seize  such  animals  and  remove  them  from  the  streets,  or 
to  arrest  the  drivers.  The  laws  regulating  the  use  of  horses 
in  the  streets  are  not  enforced  as  they  should  be. 


Willing  to  be  Convinced. 


President  Clausen,  of  the  Central  Park  Commissioners. 
New  York,  is  said  to  have  so  far  relented  in  his  atiitude  toward 
the  motor  carriage  as  to  be  willing  to  take  a  trial  spin  through 
the  park  with  some  member  of  the  Automobile  Club,  in  order 
to  see  how  the  horses  will  regard  the  newcomer. 

President  Clausen  ought  not  to  wait  long  for  an  invitation. 


Barred  from  Bar  Harbor. 


The  motor  carriage  has  been  virtually  barred  out  of  Bar 
Harbor.  Me.,  the  aristocratic  summer  resort. 

Under  the  present  laws  it  is  not  legal  to  pass  a  law  abso- 
lutely prohibiting  their  use.  The  by-laws  passed  to-day  make 
it  impossible  for  an  owner  of  a  motor  vehicle  to  run  his  ma- 
chine in  Bar  Harbor  during  the  hours  from  10  a.  m.  to  10 
p.  m.,  and  only  on  little  lanes  and  alleys  at  a  speed  not  greater 
than  five  miles  an  hour  and  then  only  after  the  machine  has 
been  licensed. 

After  passing  those  by-laws,  which  referred  to  any  vehicle 
propelled  by  machinery,  it  was  suggested  that  the  regulations 
adopted  made  the  running  of  a  road  roller  illegal,  so  the  citi- 
zens passed  another  by-law  to  permit  such  machines  to  bt 
used. 
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Incrustation  and  Corrosion  of  Boilers 
of  Steam  Vehicles. 


By  Robert  I.  Clcgg. 


The  eflforts  of  motor  vehicle  designers  to  discard  all  un- 
necessary weight  has  resulted  in  the  adoption,  in  some  cases, 
of  steam  boilers  of  most  unusual  lightness  in  this  branch  of 
engineering,  and  many  persons,  who  are  no  wise  alarmists, 
are  rightly  inquisitive  as  to  the  action  of  such  boilers  under 
the  conditions  of  everyday  use. 

THE   PERSONAL  EQUATION. 

It  is  in  cases  of  this  kind  that  one  realizes  the  importance 
of  the  personal  factor.  One  person  may  give  himself  little 
or  no  concern  as  to  matters  that  do  not  actually  obtrude  them- 
selves upon  his  notice  while  another  will  adopt  the  policy 
from  the  start  of  using  his  engine  and  boiler  with  the  care 
he  would  give  to  a  horse,  obtaining  thereby  the  maximum 
service.  As  might  be  expected  it  not  infrequently  happens, 
however,  that  the  zeal  of  the  latter  is  unsupplied. 

The  winter  calls  to  mind  one  owner  of  a  small  engine  and 
boiler,  whose  desire  to  improve  the  feed  water  conditions 
led  him  to  sad  conclusions.  He  proposed  to  filter  the  water 
by  covering  the  tank  with  sacking  through  which  the  supply 
would,  pass.  In  theory  this  is  good  and  in  practice  it  ap- 
parently worked  like  a  charm  until  the  lint  wore  off  the 
sacking  and  choked  the  pump  by  clogging  up  the  J^-inch 
suction  pipe  at  the  elbows.  The  cause  of  the  trouble  was  not 
obvious,  and  it  puzzled  the  owner;  not  enough  water  could 
get  through  to  supply  the  boiler  yet,  on  the  other  hand,  a 
»  sufficient  quantity  would  leak  past  the  obstruction  to  be  in 
evidence  when  the  air  pet  cock  was  opened  at  the  feed  pump, 
and  it  would  seem  that  a  leak  in  boiler  or  feed  water  heater 
must  account  for  the  deficiency. 

While  a  filter — say  a  strainer  of  fine  gauze — may  remove 
mechanically,  matter  held  in  suspension  it  is  practically  use- 
less with  material  retained  in  the  form  of  a  solution  and  it  is 
with  this  we  must  deal  if  we  wish  to  avoid  injury  from  corro- 
sion or  incrustation. 

Incrustation  is  the  sediment  or  deposit  which  is  separated 
from  water  when  steam  is  evolved  by  the  application  of  heat. 
The  boiler  receives  and  often  permanently  retains  this  mineral 
matter,  forming  a  layer  adhering  to  the  inside  of  the  shell  and 
around  the  flues  and  tubes. 

Corrosion  is  the  term  applied  to  the  action  of  acids,  oxida- 
tion, mechanical  and  galvanic  agencies  upon  the  shell  and 
other  parts  of  the  boiler. 

PROTECTIVE  VALUE  OF   INCRUSTATION. 

It  should  be  mentioned  here  that  if  the  incrustation  could  be 
restricted  to  a  very  thin  layer  it  would  protect  the  surface  of 
the  metal  from  internal  oxidation  and  present  on  the  other 
hand  no  very  serious  detriment  to  the  actual  heating  capacity. 
Owing  to  the  difficulty  of  properly  limiting  the  action  of  the 
one  to  the  other  this  is  seldom  deemed  feasible,  though  no 
doubt  such  protection  accounts  for  the  seeming  vagaries  of 
boiler  piping,  etc.,  the  corrosive  action  being  much  greater  in 
pome  places  than  in  other  parts  of  the  same  boiler. 

Owing  to  ease  of  working  and  its  susceptibi.ity  of  finish, 
etc.,  brass  piping  is  likely  to  be  freely  used  in  connecting 
boilers  with  the  other  steam  appliances.  Brass  is  objection- 
ftblCi  howcY^n  {or  high  pressures  in  that  it  softens  and  loses 


its  strength  at  temperatures  that  have  no  sensible  effect  dpoh 
iron.  In  fact,  to  quote  an  article  in  the  Locomotive ^  written 
by  the  expert  of  a  leading  insurance  and  inspection  com- 
pany. 

DEFECTS  OF   BRASS   FITTINGS. 

**We  do  not  say  that  a  brass  blow-off  on  an  externally  fired 
boiler,  is  bound  to  give  way,  but  we  do  say  that  alloys  of 
this  sort  are  unreliable,  and  that  they  are  quite  likely  to 
fail  without  notice." 

The  British  Admiralty  Board  examined  the  effects  of  tem- 
perature upon  the  tenacity  of  alloys  some  time  ago.  It 
was  found  that  brass  showed  a  marked  loss  of  tenacity  and 
ductility  of  about  250  degrees  Fahr.,  while  at  350  degrees  the 
change  was  so  pronounced  that  the  material  was  no  longer 
safe  when  exposed  to  any  considerable  strain.  To  understand 
the  significance  of  this  statement  one  needs  but  consult  a  table 
of  the  properties  of  saturated  steam;  thus  a  temperature  of 
250  degrees  corresponds  to  a  gauge  pressure  of  only  15  pounds 
and  a  temperature  of  350  degrees  corresponds  to  about  120 
pounds.  The  experiments  were  made  upon  cast  brass  and  it 
is  quite  likely  that  the  effect  upon  drawn  tubing  may  be  con- 
siderably less  for  a  like  period.  In  the  end  the  result  is  the 
same,  however,  and  it  is  therefore  advisable  to  use  heavy 
fittings,  if  brass  is  to  be  used  at  all.  Brass  is  not  only  objec- 
tionable when  actually  under  pressure  but  it  rapidly  deter- 
iorates in  service.  The  writer  has  removed  brass  blow-off 
pipes  where  a  decided  change  in  the  material  had  taken  place 
and  the  pipes  had  become  porous  and  brittle. 

Of  the  several  steam  boilers  for  motor  vehicle  use  which  the 
writer  has  examined  personally,  the  Stanley  is  an  upright 
tubular  generator,  both  shell  and  tubes  of  copper;  the  Whit- 
ney has  the  shell  and  heads  of  steel;  the  "Alifu"  of  the  Liquid 
Fuel  Engineering  Co.,  is  of  the  water  tube  form,  tubes  of  cop- 
per and  the  connecting  manifolds  of  heavy  ordnance  bronze, 
and  the  generator  on  the  Cross  wagon  consists  of  blind — 
one  end  closed — iron  tubes  screwed  into  a  steel  water  back. 
Each  of  these  has  been  described  in  The  Horseless  Age 
already  and  further  comment  upon  the  details  of  construction 
is  needless,  other  than  to  state  that  each  is  well  made  and, 
with  fair  care,  likely  to  furnish  good  results  for  a  lengthened 
period.  When  new  they  will  be  highly  efficient;  how  shall  we 
continue  their  good  behavior  for  the  future  ? 

CORROSIVE  ACTION   OF  SOOT. 

Soot  contains  eroding  acid  which  will  act  upon  certain 
metals,  but  it  is  easy' to  arrange  for  cleaning  either  by  a  jet 
of  steam  or  some  other  hand  operated  device.  Motor  vehicle 
boilers  are  so  limited  in  dimensions  and  weight  that  any 
of  the  many  patented  mechanical  separaters  for  removing  in- 
crusting  earthy  material  seem  out  of  the  question  and  we  arc 
perforce  compelled  to  seek  either  a  chemical  compound  suit- 
able to  the  water  we  are  using  or  rely  upon  frequent  blowing 
off  the  water.  Here  again  judgment  must  be  exercised.  First 
the  chemical  should  not  contain  any  acid  likely  to  cause 
or  increase  corrosion,  and  if  the  chemical  is  adapted 
to  a  solution  in  a  certain  locality  it  is  of  doubtful 
efficacy,  owing  to  differences  in  geological  formation,  at  a 
comparatively  short  distance  therefrom.  Again,  if  the  boiler 
is  blown  off  while  more  or  less  heated,  some  of  the  sediment 
is  liable  to  adhere  and  bake  on  the  tubes  permanently.  The 
writer  sent  a  brief  draft  of  the  foregoing  to  a  prominent  in- 
spection company  of  Hartford,  suggesting  the  use  of  a  petro- 
leum product,  preferably  kerosene,  as  a  conveniently  obuined 
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boiler  compnttnd;  and  commentmg  tipon  the  use  of  ram  water 
BS  a  scale  solvent  as  has  been  advised  by  two  manufacturers 
in  Titu  Horseless  Age;  the  reply  is  wdl  worth  quoting. 

AN    EXPERT    OPINION* 

**Thc  problem  which  you  suggest  is  one  which  will  no  doubt 
come  up  in  connection  with  the  use  of  steam  in  horseless  car- 
riages. We  have  already  had  our  attenticin  called  to  this  mat- 
ter by  some  of  the  parties  who  are  constructing  such  vehicles. 
It  is  a  pretty  difiicnlt  problem  to  decide,  what  is  the  best  thing 
to  use  for  the  purpose  of  removing  scale  in  boilers.  You 
know  that  the  constituents  of  soils  and  the  rock  sub-stratums 
are  oftentimes  of  very  different  qnalities,  even  within  short 
distances,  so  that  a  remedy  that  would  operate  in  one  case  may 
be  entirely  inoperative  in  another  case,  but  we  have  found 
in  our  wide  experience  that  kerosene  used  modestly  and  mod- 
erately, dropped  into  the  feed  water  not  excessively,  has  been 
very  effective  in  keeping  boilers  in  good  condition,  and  par- 
ticularly so  with  carbonate  of  lime  scale,  and  perhaps  we  may 
say  also,  in  sulphate  of  lime  scale.  It  should  not  be  used  in 
too  large  quantities,  but  just  enough  to  let  the  boiler  feel  the 
influence  of  it.  In  most  of  the  boilers  which  are  to  operate 
horseless  carriages,  kerosene  is  used  as  fueU  so  that  it  would 
not  be  a  difficult  matter  to  drop,  or  have  an  arrangement  by 
which  a  little  could  be  put  into  the  boiler  occasionally,  not  a 
large  quantity,  but  sufficient  to  have  influence  left  when 
the  boiler  is  filled  and  then,  as  you  have  already  said,  it  would 
be  well  to  blow  the  boiler  out  and  wash  it  out  thoroughly.  We 
would  not  regard  it  as  advisable  to  blow  out  under  a  high 
pressure  of  steam  and  then  fill  np  with  cold  water — that  would 
ruin  the  boiler — but  let  the  boiler  become  comparatively  cold 
and  then  let  it  run  off  and  after  it  has  cooled  down  sufficiently 
wash  it  out  thoroughly  with  a  hose  or  a  stream  of  water,  ff 
the  sediment  is  removed  frequently,  there  will  not  be  an 
opportunity  for  scale  to  form.  One  of  the  difficulties  with 
large  boilers  in  steam  plants  is  that  they  are  not  opened 
oftener  than  once  in  three  or  four  weeks  and  sometimes 
longer,  consequently  the  sediment  that  may  be  in  any  of  the 
water  which  is  used,  settles  on  very  hard,  but  we  are  of  the 
opinion  that  in  these  small  boilers,  if  the  water  is  frequently 
blown  out,  that  is  every  day  or  every  day  or  two,  the  difficulty 
of  scaling  will  be  greatly  overcome. 

Rain  water  is,  of  course,  a  good,  pure  water,  not  liable  to 
make  scale,  but  there  is  such  a  thing  as  having  water  too  pure. 
That  would  almost  seem  to  be  impossible;  but  sometimes  wi'b 
the  purest  of  water  corrosion  takes  place.  The  oxygen  in  the 
water  attacks  the  iron  or  steel  of  the  boiler  so  that  taking  into 
account  that  these  carriages  are  to  run  from  place  to  place 
where  there  are  difTerent  qua(ities  of  water  to  be  used  in  filliuK 
the  boiler  or  the  water  tank,  our  own  impression  is  that  a  litt'r 
kerosene  used  in  the  boiler  as  it  is  about  to  be  filled,  wi  1 
greatly  aid  in  preventing  the  formation  of  hard  scale  and  mi 
assisting  to  deposit  any  sediment  which  may  be  held  in  the 
water  so  that  it  can  be  easily  washed  out  with  a  hose,*' 

The  phrase,  *'a  little  kerosene  used  in  the  boiler  as  it  is 
about  to  be  filled"  simply  refers  to  admitting  a  small  quantity 
Into  the  empty  boiler,  then  when  water  is  turned  on,  the 
oil  floating  on  the  surface  gradually  coats  the  metal  as  the 
boiler  fills. 

There  is  undoubtedly  a  field  for  the  steam  motor  vehicle, 
the  flexibility  of  the  motor  as  to  gearing  and  reversibility, 
etc.,  the  well  known  character  of  most  of  the  appliances  con- 
nected therewith  and  their  practicability  under  varied  con- 
ditions all  combine  to  give  a  certain  degree  of  confidt^nee. 
but  there  is  nothing  to  be  gained  by  ignoring  the  disadvan- 
tages of  steam,  almost  wholly  limited  to  the  boiler,  and  it  is 
in  a  brief  way  to  point  out  some  of  these  objections  and  their 
relative  importance  as  well  as  to  supgcst  such  expedients  as 
experience  lias  found  beneficial,  that  the  foregoing  .stmimar^' 
has  been   written. 


LONDON  NOTES. 


London.  June  25th. 

NEW  BEtClAN  LIGHT  PETROLEUM  CAltllI>iG£ 

We  are  able  to  give  herewith  two  illustrations  of  the  two* 
seated  petroleum  motor  carriage  lately  put  on  the  market  by 
the  Fabrique  Nationale  d'Armes  de  Guerre  of  Herstal,  near 
Liege,  Belgium.  The  vehicle  has  a  very  neat  and  elegant 
appearance*  the  frame  and  body  being  supported  on  the  axles 
by  strong  plate  springs.  The  motor  is  a  vertical  one.  hav- 
ing  two  cylinders.  It  is  of  3  H.  P.  and  weighs  about  100 
pounds.  It  is  located  in  the  front  portion  of  the  vehicle,  facili- 
tating  the  cooling  of  the  cylinders,  so  that  no  jacket  is  used. 
The  ignition  is  electric,  the  spark  employed  to  ignite  the 
charge  being  an  induced  one.  From  the  motor  shaft  power  is 
transmitted  by  belts  to  an  intermediate  shaft,  and  from  the 
latter  to  the  rear  axle  by  the  usual  sprocket  wheels  and 
chains.  The  variable  speed  gear  is  controlled  by  a  single 
handle  mounted  on  the  steering  standard.  By  means  of  the 
belt  transmission  and  the  regulation  of  the  spark,  it  is  claimed 
tires.  The  front  wheels  are  motmted  on  the  usual  short  vcrti- 
that  any  desired  speed  from  o  to  22  miles  an  hour  can  be  oV 
tained.  The  wheels  are  of  the  cycle  type,  with  pneumatic 
tires.  The  front  wheels  arc  mounted  on  the  usual  short  verti- 
cal pivots,  the  steering  being  effected  by  means  of  a  han  i 
wheel  Provision  is  also  made  so  that  the  motor  can  be 
started  from  the  seat.  The  little  carriage,  which  can,  if  nec- 
essary, be  provided  with  a  small  additional  seat  in  front, 
weighs^  compiete,  less  than  500  pounds.  Both  from  its  neat 
design  and  also  by  reason  of  its  relatively  low  dost — about 
$700 — it  is  meeting  with  a  large  demand.  The  Fabrique  Na- 
tionale informs  us  that,  owing  to  the  large  number  of  orders 
already  booked,  they  cannot  undertake  to  furnish  any  more 
carriages  before  the  beginning  of  next  yean 
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Across  the  North   American  Continent 
by  riotor  Vehicle- 


Durmg  July  Mr.  and  Mrs*  John  D.  Davis,  representing  the 
Xcw  York  Her  aid  and  the  San  Francisco  Cait  start  from  Ntw 
Ywrk  City  for  San  Francisco  in  a  Duryca  touring  cart  ol 
heavier  construction  than  ordinary  to  stand  the  wear  and  tear 
of  country  roads. 

The  journey,  which  will  be  the  longest  ever  undertaken  by 
nrotor  carriage,  will  cover  3700  miles,  the  route  lying  through 
Albany,  Syracuse,  Rochester,  Buffalo.  Erie,  Cleveland,  Tole- 
do, Chicago,  Davenport,  Des  Moines,  Omaha,  Denver,  Og- 
den,  Sacramento  and  San  Francisco.  Throush  the  Rocky 
Mountains  stage  coach  routes  and  cattle  trails  will  be  the 
best  roads  available,  and  it  is  probable  that  quite  a  number  of 
rivers  will  ha%'e  to  be  forded. 

The  carriage  which  will  be  employed  ts  the  latest 
product  of  the  National  Motor  Carriage  Co.,  of  New  York, 
Its  total  weight,  passengers  and  luggage  included*  will  be 
about  i*ioo  pounds. 


Motor  Mail  Wagon  in  Use, 

For  the  first  time  in  the  United  States  a  motor  wagon  was 
used  last  week  in  corecting  the  mails.  The  place  where  the 
trial  was  made  was  Buffalo.  N.  Y..  and  the  territory  chosen 
was  covered  in  half  the  time  a  horse  had  been  able  to  do  it* 

The  trial  will  be  continued. 


A  Novel  Tire  Inflating  Device. 

A  New  Vnrk  gentleman  who  owns  a  motor  carriage  am! 
has  natural  mechanical  taste,  has  devised  a  very  simple  but 
ingenious  method  of  avoiditig  the  disagreeable  task  of  pump- 
ing up  his  pneumatic  tires.  He  took  a  galvanized  iron  stove 
boiler  and  faAicned  it  up  tn  his  barn  at  a  convenient  distance 
from  his  motor  carriage.  He  then  connected  the  lower  part 
of  the  boiler  with  the  city  water  supply  and  put  a  pressure 
gauge  on  top  of  it.  The  pressure  of  the  water  pipes  is  120 
pounds,  which  he  reduced  to  60  pounds  by  means  of  a  valve. 
When  he  wishes  to  inflate  his  tires  he  turns  the  valve  and  lets 
water  in  until  the  gauge  records  60  pounds,  then  attaches  3 
tube  to  the  outlet  in  the  boiler  and  in  a  twinkling  he  has  60 
pounds  of  pressure  in  his  tire  without  the  labor  of  pumping. 


No  Permit  for  Motor  Carriages  in 
Central  Park. 


Although  it  had  been  supposed  that  the  Commissioners  of 
Central  Park,  New  York,  were  simply  waiting  for  some  mem- 
her  of  the  New  York  Automobile  Club  to  petition  for  a  per* 
mit  to  drive  his  motor  carnage  in  Centra!  Park,  such  a  peti- 
tion was  refused  last  week  on  the  ground  that  it  might  frighten 
horses  and  would  lie  a  ^'disfigurement  to  the  park/' 

Legal  actitni  will  he  takt-ti  by  owners  of  motor  carriages. 
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'COMMUNICATIONS. 


The  Eastman  Electro  Cycle. 


Cleveland,  O.,  June  26,  1899. 
Hditor  Horseless  Age: 

In  the  May  13th  number  of  the  Scientific  American,  under 
the  heading,  "Some  Early  Forms  of  the  Automobile,"  a 
writer  sets  forth  some  very  interesting  statistics,  and  in  the 
light  of  his  researches  quite  a  new  point  of  view  is  presented 
of  the  present  horseless  vehicle  movement. 

From  the  data  given  us  in  this  article  we  are  shown  that 
with  the  first  discovery  of  steam  as  a  motive  power  the  then 
new  idea  was  tacked  on  to  the  old,  and  the  steam  coach, 
crude  and  unwieldy,  was  the  result,  and  thus  ante-dated  the 
locomotive  of  the  railroad. 

Track  propulsion,  however,  offering  more  practical  and 
profitable  advantages,  than  road  propulsion  the  lumbering 
steam  coach  wcs  very  soon  abandoned,  and  the  evolution  of 
the  locomotive  began.  The  wonderful  strides  in  the  evolu- 
tion of  the  locomotive  up  to  the  present  perfection  will  be 
interesting  to  study  as  they  will  offer  something  analogous, 
or  as  an  index  of  what  is  before  us  in  the  future  development 
of  the  second  attempt  to  place  power  vehic  es  upon  the  road. 
In  the  April  12th  editon  of  The  Horseless  Age.  the  cd  tor 
says,  "It  was  long  aso  pointed  out  that  the  chief  clanger  of  the 
motor  vehicle  designer  was  the  horse  vehicle,  which  by  force 
of  h:.bit  must  be  ever  before  him,  and  which  must  be  entirely 
forgotten  before  a  practical  motor  vehicle  can  be  designed." 
And  right  here  the  writer  begs  leave  to  say,  that  it  does  secni 
that  if  we  again  fall  into  the  error  of  attaching  power  to  the 
old  forms  of  horse  conveyance  we  shall  a  second  time  be  com- 
pelled to  abandon  the  field  to  the  superior  advantages  of  track 
jocomotion. 

There  has  been  but  only  one  motor  vehicle  that  has  sur- 
vived the  test  of  time  and  our  abominable  roads,  and  which 
is  here  to  stay,  and  that  is  the  bicycle.  The  bicycle  is  the 
first  true  motor  vehicle.  Never  intended  for  horse  or  steam, 
light,  strong  and  swift,  the  bicycle  has  developed,  the  perfec- 
tion of  power  transmission  because  man  himself  furnished  that 
power,  and  the  ideal  of  steering  construction  because  the  self 
same  man's  neck  depended  on  sure  and  instant  control. 

The  bicycle,  it  is  the  writer's  belief,  was  the  pivotal  ircen- 
tive  that  has  again  inspired  invention  to  solve  the  pre  b  cm 
of  self-propelltd  road  vehicles  and  must  be  the  starting  point 
in  the  evolution  of  the  new  i  utomobile  that  is  to  ccm?  and 
stay. 

The  bicycle  taken  as  a  whole  embodies  grace  and  complete- 
ness, yielding  a  maximum  of  speed  with  the  expenditure  of  :\ 
minimum  of  power,  and  these  features  it  seems  to  us  are  emi- 
nently essential  in  the  automobile. 

The  Eastman  Electro-Cycle  is  built  along  the  I'ncs  of  the 
bicycle,  could  in  fact  be  called  a  bicycle  carriage.  The  frame 
is  of  steel  tubing,  the  side  panels  of  sheet  steel  muffled  mid 
insulated  so  as  to  be  noiseless  and  practically  indestructible. 
In  its  construction  is  extreme  lightness  (it  is  the  lightest  elec- 
tric carriage  in  the  world),  combined  with  wonderful  rigidity. 
The  battery  and  motor  being  more  than  three-fourths  its  en- 
tire weight,  it  will  readily  be  seen,  that  with  only  one-fourth 
its  weight  to  propel,  these  agencies  are  allowed  their  fullest 
effectiveness.  Three  speeds  forward,  one  backward,  with  a 
coasting  motor  brake  are  all  operated  with  one  lever;  there 


is  a  powerful  band  brake  operat,e<}  1^/  thp  foot,  and  the  steering 
is  accomplished  by  handle  bars  and  a  steering  head,  as  in  the 
bicycle.  Three  wheels  ride  lighter  and  with  greater  steadiness 
than  four,  there  being  one  less  to  bump  the  inequalities  of  the 
road,  and  three  wheels  steer  out  of  ruts  and  ove^  car  tracks  as 
four  can  never  be  made  to.  ^ 

Patents  upon  its  entire  construction  as  well  as  its  gci^erat 
design  have  been  applied  for.  H.   F.   Eastman. 


A  Criticisni  on  ''Grades  and  Hprsie 
Fpwew." 


HOLMESBURG,  Pa.,  JuHC  27. 

Hditor  Horseless  Age: 

I  was  much  interested  in  the  article  and  table  on  "Grades 
and  Horse-powers,"  by  Harry  E.  Dey  in  The  Horseless 
Age  for  June  14th.  » 

I  note  that  according  to  the  table,  the  power  required  on 
the  level  is  proportional  to  the  speed;  that  is,  to  double  the 
speed,  the  power  must  be  doubled;  to  increase  the  speed  ten 
times,  the  power  must  be  increased  ten  times  and  so  on. 
When  studying  physics  many  years  ago,  I  was  taught  that  to 
inciease  the  speed  of  a  moving  body  the  power  aiust  be  in- 
creased proportionally  to  the ,  square  of  the  speed;  thai  is  to 
say,  to  double  the  speed  requires  four  times  the  power;  to 
treble  the  speed  requires  nine  limes  the  power,  and  so  on. 

I  call  attention  to  this  matter  not  in  a  spirit  of  criticisni, 
but  with  the  view  of  obtaining  information.     I  should  much 
likCMo  see  this  subject  discussed  in  The  Horseless  Age. 
Yours  truly, 

Wm.  H.  Morrison. 

I  think  Mr.  Morrison  has  confounded  the  air  resistance  with 
traction  resistance,  as  the  former  does  follow  .some  such  rule, 
but  the  latler  is  practically  constant,  at  least  on  smooth  roads. 
Below  twenty  miles  an  hour  the  air  resistance  is  very  small 
compared  with  the  traction,  but  above  that  speed  it  becom<:-s 
a  more  important  factor.  I  left  it  out  of  consideration  in 
the  table,  as.  expressly  stated  in  its  accompanying  article,  to 
incorporate  it  would  require  a  separate  table,  based  on  surface 
presented  in  place  of  weight,  and  as  the  wind  is  such  a  variable 
quantity  in  direction  and  force  it  would  be  practically  guess 
work  to  use  it.  Harry  E.  Dev. 

A  Discrepancy  In  Figure^. 

London,  June  19.  1899. 
HdHor  Horseless  Age: 

Dear  Sir — There  is  a  very  intei;esting  account  in  one  of 
your  recent  issues  of  an  American  motor  pacing  machine,  but 
the  inventor  has  evidently  never  tried  his  machine  on  the 
track,  nor  has  he  taken  care  to  see  that  the  figures  he  has 
given  to  the  press  are  correct. 

For  example,  he  says  that  his  motor  runs  at  2,200  revolu- 
tions a  minute.  He  gears  it  down  in  relation  to  the  wheels 
in  a  ratio  of  ten  to  one,  and  then  claims  that  it  will  travel  M 
forty  miles  an  hour. 

Presuming  that  the  driving  'vheel  is  twenty-eight  inches, 
which  is  most  likely  (for  even  if  it  Is  two  inches  one  way  or 
the  other,  it  makes  very  little  difference  in  the  calculations), 
his  calculations  are  wrong  to  the  extent  of  more  than  doubling 
the  speed  at  which  it  will  really  go,  as  the  number  of  revolu- 
tions he  gives  and  the  ratio  of  gearing  will  only  give  him 
about  nineteen  miles  an  hour.  Yours  truly. 

S.  F.  Edge. 
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New  York-lrvington  Race  Code. 

iRviNGTON-ON-HuasoN,  N.  Y.,  June   26,  1899. 
Editor  Horseless  Age: 

I  understand  that  some  objection  has  been  raised  to  the 
scale  of  points  suggested  in^io  offer  of  a  $2,000  prize,  made 
by  Mr.  Barber  and  myself  for  liorseless  carriages  in  competi- 
tion. Permit  me  to  call  attention  to  the  fact  that  under  tho 
terms  of  our  offer,  General  Miles  and  his  committee  have  full 
power  to  change  the  scale  of  points;  and  if  their  attention  ts 
called  to  any  injustice,  I  have  no  doubt  they  will  take  great 
pleasure  in  correcting  the  scale  10  correspond  with  the  equities 
of  the  occasion.  Yours  sincerely, 

John  Brisben  Walker. 


Investigate  I 

Boston,  Mass,  June  27,  1899. 
Editor  Horseless  Age: 

I  write  to  ask  the  opinion  of  your  engineer  on  the  desir- 
ability and  the  demand  of  the  following  described  device:  A 
clutch  for  an  automobile,  one  part  of  which  is  the  hub  of  the 
wheel,  the  other  part  attached  to  the  axle.  The  device  is  to 
clutch  forward  or  backward  and  permit  the  wheel  to  run  free 
when  the  wheel  revolves  faster  than  the  axle. 

Yours  truly, 

S.  A.  B. 
[We  refer  the  inquirer  to  the  article  on  the  differential  gear 
by  Leonard  Huntress  Dyer,  page  7,  issue  of  June  28th. — Ed.] 


New  Stanley-Whitney  Steam  Carriage. 

The  new  Stanley- Whitney  steam  carriage  manufactured  by 
the  Stanley  Manufacturing  Co.,  Lawrence,  Mass.,  is  now 
leady  for  the  market.  It  is  intended  for  two  persons,  but 
by  the  use  of  a  back  seat  and  a  turn  down  foot  board,  it  can 
be  used  to  carry  four  persons,  seating  them  back  to  back. 

The  carriage,  which  is  equal  in  workmanship  to  the  best 
coupe  work,  is  an  open  one,  but  a  shay  or  canopy  top  can  be 
added,  if  desired.     Its  weight  is  about  850  pounds. 

The  steam  is  generated  in  a  small  tubular  boiler  by  the 
means  of  a  gasolene  flame  in  such  a  way  that  the  escape  of  the 
steam  is  not  noticed,  and  no  loud  noise  is  made  by  it. 

Enough  water  (22  to  23  gallons)  can  be  carried  for  a  journey 
of  twenty-five  or  thirty  miles,  depending  upon  the  grade  of 
the  road  traveled,  and  enough  gasolene  (eight  gallons)  can 
be  carried  for  a  journey  of  80  or  90  miles.  The  supply  of 
water  to  the  boiler,  and  the  supply  of  gasolene  to  the  burners 
is  practically  automatic.  While  running  the  carriage,  therefore, 
very  little  attention  to  the  supply  of  water  and  oil  is  required. 

The  steering  is  accomplished  by  the  use  of  a  handle  bar, 
moved  to  the  right  or  the  left.  Steam  is  let  on  or  turned  off 
by  means  of  this  same  handle  bar,  which  for  this  purpose  is 
used  by  turning  the  handle  only,  by  the  turn  of  the  wrist — the 
motion  one  way  letting  on  the  steam,  and  the  motion  the  other 
way  shutting  it  off.  To  reverse  the  engine  and  back  the  car- 
riage, it  is  only  necessary  to  pull  the  handle  bar  backward  and 
then  let  on  the  steam.  The  engine  cannot  be  reverscl  w^^' 
the  steam  is  on.  because  the  action  of  drawing  back  the  handle 
bar  shuts  it  off,  and  after  the  handle  bar  has  been  drawn  back, 
it  is  necessary  to  let  on  the  steam  again. 


Under  the  foot  is  a  double  powerful  brake,  sufficient  for  the 
steepest  grades.  In  front  of  the  driver,  on  the  dash-board,  is 
placed  the  steam  and  gasolene  gauge,  so  that  he  has  in  sight 
all  the  time  the  working  pressure  of  both  the  steam  and 
the  gasolene.  In  a  mirror  on  the  dash-board  the  reflection  of 
the  water  gauge  is  seen  showing  the  height  of  the  water  in 
the  boiler. 

The  speed  of  the  carriage  is  ordinarily  ten  or  twelve  miles 
an  hour,  but  a  much  higher  rate  of  speed  can  be  obtained, 
if  desired.  The  driving  mechanism  from  the  engine  to  the 
rear  axle  is  so  arranged  that  in  going  over  rough  and  uneven 
parts  of  the  road,  the  working  parts  are  not  thrown  ouc  of 
line  and  caused  to  run  hard  and  wear  badly. 

The  engine,  composed  of  two  cylinders  (acting  on  the  same 
shaft),  can  be  started  in  any  position.  By  the  use  of  a  special 
device,  steam  is  always  let  on  very  gradually,  which  causes 
the  carriage  to  start  very  gently  and  without  any  sudden 
jump. 

The  difference  between  the  new  model  and  the  old  Whitney 
carriage  is  principally  in  superior  construction,  but  there  are 
quite  a  number  of  constructional  details  improving  its  cflS- 
ciency  and  strength.  The  frame  is  so  constructed  that  the 
boiler  and  engine  are  now  carried  upon  it,  and  are  not  in  any 
way  attached  to  the  wood  body,  which  is  now  separately  at- 
tached to  the  frame,  and  can  be  easily  removed,  exposing  the 
whole  frame  and  machinery  intact.  This  is  a  decided  ad- 
vantage in  getting  at  the  machinery  to  adjust  it,  when  any 
changes  or  repairs  are  required.  The  chain  and  sprocket  is  of 
a  much  stronger  and  improved  design,  and  will  not  show 
the  wear  of  the  former  chains  and  sprocket.  The  brake  has 
been  made  stronger,  and  the  leverage  more  powerful.  The 
steam  and  air  gauge  has  been  combined  in  one  very  neat  case, 
an  improvement  due  to  the  Steam  Gauge  Co.  The  arrange- 
ment of  the  burners  under  the  boilers  has  been  much  im- 
proved. There  are  now  three  injectors,  the  central  one  being 
independent  of  the  others,  and  the  two  outer  ones  connected 
with  a  diaphragm,  which  is  controlled  by  the  steam  pressure. 
In  this  way,  the  flame  is  reduced  automatically,  whenever  the 
pressure  of  the  steam  reaches  a  certain  point,  as  may  be  de- 
sired. The  central  burner  is,  however,  not  connected  with  the 
diaphragm  and  remains  undisturbed,  even  if  the  flame  is  en- 
tirely shut  off  from  the  two  other  burners.  If  the  flame  is 
shut  off  from  the  two  outer  burners,  upon  opening  the  stop 
cock  of  the  burners,  the  llamc  from  the  central  burner  will 
light  automatically  the  two  outside  burners.  This  arrange- 
ment, as  will  be  understood  by  those  who  have  used  a  steam 
carriage,  is  a  great  convenience. 

The  photo  gives  rather  an  incorrect  idea  of  the  size  of  the 
wheels,  for,  as  a  matter  of  fact,  the  front  wheels  are  smaller 
than  the  rear  wheels.  The  carriajje  which  Mr.  Whitney  took 
with  him  to  Europe  is  not  like  the  one  shown  in  the  photo- 
graph, as  that  wagon  was  made  especially  light,  and  its  powc 
was  increased  to  give  it  the  necessary  speed  for  racing.  Mr. 
Whitney  will  probably  take  a  number  of  prizes. 


Dr.  Samuel  L.  Thorn,  of  Toledo,  O.,  believes  he  has  found 
the  proper  word  to  designate  the  motor  vehicle  in  "autogo/' 
which  he  says,  like  "kodak,"  can  be  easily  adopted.  This  is 
certainly  one  of  the  very  worst  attempts  at  verbal  invention 
that  ever  violated  the  laws  of  language  and  of  common  sense. 
We  suspect  the  doctor  is  a  humorist. 
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The  Storage  Battery. 


By  Harry  E.   Dey. 

If  we  take  two  pieces  of  platinum  and  place  them  in  a 
dilute  solution  of  sulphuric  acid,  and  connect  them  to  the 
terminals  of  a  dynamo,  or  other  source  of  electric  current,  gas 
will  be  noticed  freely  bubbling  up  from  each;  the  water  is 
being  decomposed  into  its  original  elements  (oxygen  and 
hydrogen),  the  oxygen  is  given  up  at  the  positive  pole,  and 
the  hydrogen  at  the  negative,  the  quantity  of  the  latter  gas 
being  twice  that  of  the  former. 

If  we  disconnect  the  generator,  and  connect  the  platinum 
terminals  to  an  electric  bell,  it  will  cause  it  to  ring  for  a 
short  time.  This  is  due  to  the  fact  that  the  gases  clinging  to 
the  plates  recombine  when  the  circuit  is  closed  and  form 
water  once  more,  and  in  doing  so  they  produce  an  electric 
current  in  an  inverse  direction  to  the  charging  current. 

If  we  substitute  two  pieces  of  sheet  lead  for  our  platinum 
and  repeat  the  experiment,  it  will  be  noticed  that  the  gas  does 
not  immediately  come  off,  and  is  delayed  much  longer  on  the 
positive  terminal  than  on  the  negative;  and  whin  we  look  at 
the  plates  we  will  find  the  positive  turned  a  dark  reddish 
brown  color,  while  the  negative  has  a  clean  blue  slate  color. 
This  is  because  the  oxygen  at  the  positive  pole  combines  with 
the  lead,  forming  peroxide  of  lead,  while  at  the  negative  the 
hydrogen  has  reduced  the  light  oxide,  due  to  air  exposure, 
and  left  the  surface  pure  lead.  It  will  ring  the  bell  as  in  the 
first  case.  If  now  we  change  the  terminals  so  as  to  reverse 
the  charging  current,  it  will  be  a  considerably  longer  time 
before  the  gas  makes  its  appearance,  the  color  of  the  two 
plates  will  be  reversed,  and  the  bell  will  ring  a  longer  time, 
the  oxide  on  the  one  plate  will  be  reduced  to  spongy  lead, 
and  the  other  plate  oxidized.  By  frequent  charging  and  dis- 
charging, and  occasionally  reversing,  the  plates  will  be  affected 
deeper  and  deeper  until  they  reach  their  maximum  capacity, 
which  is  when  they  are  acted  on  so  deeply  that  they  begin  to 
fall  to  pieces,  or  the  scaling  from  the  surface  equals  the  rate 
of  formation. 

The  original  storage  battery,  invented  by  Gaston  Plante, 
was  made  of  sheet  lead  formed  in  this  manner,  and  there  are 
many  batteries  on  the  market  at  present  made  on  this  princi- 
ple, the  majority  of  them  being  made  from  slabs  of  lead 
grooved  on  both  sides  so  as  to  afford  as  large  a  surface  as 
possible,  and  the  coating  formed  on  the  inside  of  the  grooves 
has  not  the  opportunity  to  fall  off  which  it  is  so  subject  to  on 
a  smooth  surface.  Several  different  methods  are  taken  to 
hurry  up  the  formation.  One  is  to  boil  the  plates  in  a  one 
per  cent,  solution  of  nitric  acid  before  forming  (Epstein's 
patent);  another  is  to  soak  for  twenty-four  hours  in  a  50  per 
cent,  solution  of  nitric  acid  preliminary  to  forming.  This 
method  was  used  by  Plante.  Another  method  is  to  add  an 
ounce  or  two  of  acetic  acid  to  the  electrolyte  while  forming 
(the  latter  having  a  very  powerful  oxidizing  effect),  but  care 
has  to  be  used  to  prevent  forming  acetate  of  lead.  It  operates 
much  better  if  zinc  is  used  for  the  negative  element  while 
forming;  amalgamation  also  aids  in  oxidizing,  but  it  is  hard  to 
get  rid  of  the  mercury  afterwards.  It  will  be  seen  from  the 
foregoing  that  a  storage  battery  does  not  store  electricity  as 
generally  understood  by  the  public,  but  in  reality  produces 
chemical  changes  in  the  plates  and  electrolyte,  which,  when 
the  conditions  are  reversed,  change  back  to  their  original  con- 
dition, and  in  doing  so  produce  electricity.  When  discharging 
they  are  to  all  intents  and  purposes  a  primary  battery.    Many 


primary  batteries  may  be  recharged  by  sending  a  current 
through  them  in  opposition  to  their  discharge  current.  When 
a  storage  battery  discharges  the  per-oxidc  becomes  a  lower 
oxide,  and  the  spongy  lead  a  low  oxide,  the  tendency  being 
to  equalize,  but  this  is  never  reached  in  practice. 

In  the  early  eighties  M.  Faure,  in  France,  and  Charles  F. 
Brush,  in  the  United  States,  hit  upon  the  idea  of  coating  the 
plates  with  a  ready  formed  oxide,  which  would  save  the  long 
process  of  formation,  besides  .illowing  any  depth  of  active 
material  desired.  They  applied  red  lead  (which  is  a  high 
oxide)  to  the  positive  plates,  and  litharge  (a  low  oxide  to  the 
negatives.  A  short  charging  would  then  change  them  to  per- 
oxide and  spongy  lead  respectively.  This  was  a  great  im- 
provement over  the  original  Plants  method. 

To  retain  the  active  material,  as  the  per-oxide  and  spongy 
lead  are  called,  the  support  plates  were  made  somewhat  simi- 
lar to  a  honeycomb,  the  apertures  extending  all  the  way 
through  the  plates,  the  thickness  of  plates  being  from  3-32 
inch  upwards,  seldom  exceeding  J4  inch  in  an  ordinary  cell, 
the  positives  being  usually  thicker  than  the  negatives. 

The  Plante  method  was  never  patented,  consequently  is 
open  to  anybody  to  use.  The  "pasted"  plate  has  very  broad 
patents,  and  they  are  owned  by  the  "Trust." 

The  cell  known  as  .the  "chloride,"  also  owned  by  the 
"Trust,"  is  made  by  taking  lead  chloride  and  mixing  with  a 
given  proportion  of  zinc  chloride,  afterwards  melted  and  cast 
into  small  squares.  These  arc  then  placed  in  a  suitable  mold 
and  an  alloy  of  lead  and  antimony  is  cast  about  them  under 
high  pressure,  thus  fixing  them  in  a  firm  lead  frame,  or  grid. 
These  plates  are  next  immersed  in  a  dilute  solution  of  zinc 
chloride,  together  with  plates  of  zinc,  the  latter  being  in 
metallic  contact  with  the  former.  This  is  equivalent  to  a 
short-circuited  primary  battery  couple,  and  results  in  the  re- 
moval of  the  zinc  chloride  and  chlorine  of  the  lead  by  elec- 
trolysis, so  that  the  frames  contain  only  the  residue  of  spongy 
lead,  which  are  then  formed  in  the  usual  manner. 


Fig.  1. 

LKAI)    PLATES. 

The  writer  has  had  better  results  from  that  known  as  the 
lead-zinc  type  than  any  other.  The  positive  plates  of  this  bat- 
tery are  of  the  per-oxide  style,  but  the  negative  have  zinc  for 
their  active  element,  which  gives  over  twenty  per  cent,  higher 
voltage  than  spongy  lead,  besides  being  so  much  lighter  for  a 
given  capacity,  a  pound  being  good  for  about  200  ampere 
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hours.  Some  other  metal,  as  copper,  is  generally  used  for 
a  support,  the  zinc  being  plated  on  it.  On  discharging,  the 
zinc  goes  into  the  solution  and  forms  zinc  sulphate,  and  in 
charging  goes  back  to  the  plates.  The  electrolyte  is  the  same 
as  used  in  the  lead  cells  (sulphuric  acid  1.20  sp.  grav.),  with 
zinc  oxide  or  metallic  zinc  dissolved  in  it.  The  copper  sup- 
ports are  light,  being  made  up  of  thin  perforated  sheets  of 
copper.  About  a  pound  of  mercury  is  placed  in  the  bottom  of 
the  cell  and  creeps  up  the  copper-zinc  plates  by  capillary  at- 
traction, the  lead  plates  being  given  a  large  clearance  from 
the  bottom,  and  also  from  the  plates.  The  following  is  the 
description  of  a  cell  from  which  the  writer  obtained  115 
ampere  hours  at  a  five  ampere  rate.  It  had  a  total  weight  of 
13  pounds,  being  the  lightest  storage  battery  known  to  the 
writer.  One  hundred  sheeets  of  lead  foil  were  laid  between  two 


Fio.  2. 

ASSEMBLED   CELLOS. 

pieces  of  .sheet  lead  and  riveted  together  with  lead  rivets,  and 
punched  full  of  one-eighth  inch  holes,  one-eighth  inch  apart, 
making  a  plate  after  forming  about  6^2  inches  square,  and  one 
inch  thick.  This  was  placed  between  the  sides  of  a  U-shaped 
piece  of  sheet  copper  (which  was  afterward  plated  with  zinc) 
and  placed  in  a  hard  rubber  containing  jar  containing  a  few 
ounces  of  mercury.  The  following  table  is  a  record  of  the 
discharge  at  a  constant  rate  of  five  amperes. 
Ampere  hours.  D.  P.,  or  voltage  on  closed  circuit. 

o      2.45 

5       2.45 

22.5    2.39 

27.5    2.38 

32.5    2.38 

40 2.37 

55    2.37 

60    2.34 

70    2.31 

80    2.27 

90    2.23 

105    2.21 

115    ...2.00 

This  is  a  slow  discharge,  but  they  are  capable  of  as  high  dis- 
charge as  any  of  the  lead-lead  type.  Discharging  one  cell 
180  ampere  hours  were  obtained,  that  is  a  nine  hour  rate;  the 
.same  cell  gave  120  amperes  at  a  two  hour  "rate,  that  is  60 
amperes;  another  cell  at  25  amperes  gave  65  ampere  hours;  at 
50  amperes  50  ampere  hours. 


These  cells  will  stand  a  great  deal  of  abuse,  but  they  also  re- 
quire considerable  attention  as  the  zinc  is  Hable  to  sc-le  and 
short  circuit,  or  dissolve  from  local  action  and  leave  the 
copper  bare.  When  the  latter  happens  it  is  sometimes  very 
hard  to  get  the  zinc  to  take  to  it  again.  The  lead  plates  in 
these  cells  never  sulphate. 

The  writer  has  never  used  any  of  these  cells  on  a  motor 
vehicle,  so  does  not  know  how  successful  they  would  be. 
Possibly  there  might  be  trouble  in  keeping  the  zinc  on  the 
copper  on  account  of  the  jarring.  These  cells  were  made  un- 
der the  Main  patents,  and  their  construction  is  shown  in  Figs. 
I  and  2. 

Another  type  of  cell  is  the  zinc  copper-oxide  used  experi- 
mentally a  few  years  ago  on  the  Second  avenue  street  car  line 
in  New  York  City.  The  ampere  hour  capacity  of  this  cell  is 
enormous,  being  about  three  times  that  of  the  zinc-lead  type, 
but  as  it  has  only  about  a  third  the  voltage  of  the  latter  there  is 
nothing  gained  by  it.  They  require  heating  when  being 
charged,  consc(|uenlly  would  not  be  very  desirable  for  a  car- 
riage battery.  They  are  based  on  the  principle  of  the  Edison- 
Lalande  primary  battery,  zinc  for  negative  element,  oxide  of 
copper  for  positive,  and  caustic-potash  electrolyte.  The  re- 
taining cells  are  iron. 

When  a  lead  battery  is  fully  charged  jt  gives  o(T  gas  very 
freely,  the  liquid  having  a  milky  appearance  from  the  large 
number  of  gas  bubbles  contained  in  it.  Previous  to  that  time 
the  gas  is  hardly  perceptible,  as  it  is  nearly  all  being  chemical- 
ly combined  with  the  plates. 

The  acid  in  general  use  is  sulphuric  of  about  1.2  specific 
gravity,  this  corresponds  with  about  one-fifth  acid  and  four- 
fifths  water  by  measure.  In  mixing,  the  water  must  never  be 
poured  into  the  acid,  but  the  acid  into  the  water,  slowly, 
constantly  stirring  at  the  same  time. 

A  zinc-lead  cell  has  an  E.  M.  F.  of  about  two  and  a  half 
volts,  a  lead-lead  cell  about  two  volts,  and  a  zinc  copper- 
oxide  cell  about  nine-tenths  volt.  In  all  cases,  regardless  of 
.size;  higher  voltage  is  obtained  by  adding  eel  s  and  coupling 
them  in  scries,  that  is.  positive  of  one  to  the  negative  of  the 
next.  Ampere  capacity  is  gained  by  increasing  the  size  of  the 
cell,  or  by  coupling  them  in  multiple,  that  is,  like  poles  to- 
gether. 

It  is  the  common  practice  with  vehicle  batteries  to  seal 
them,  leaving  only  a  vent  for  the  escape  of  gas.  This  is  done 
to. prevent  slopping,  but  should  be  dispensed  with  as  it  is 
desirable  to  see  the  inside  of  a  battery,  and  have  it  readily 
accessible  if  it  gets  dry  or  the  acid  becomes  to  weak,  or  too 
strong,  or  the  p.atcs  become  short-circuited,  or  any  one  of 
the  numerous  other  things  happen,  which  should  be  attended 
to  piomptly. 

By  making  the  cells  small  in  area  but  deep,  there  will  be 
little  if  any  trouble  from  .slopping,  unless  the  carriage  is  up- 
set. A  good  way  to  accomplish  this  is  to  use  a  compartment 
cell,  that  is  a  jar  containing  six  or  eight  cells  partitioned  off, 
using  enough  of  these  to  bring  the  H.  H.  F.  up  to  about  352 
volts.  This  allows  charging  from  a  railway  5:0  volt  circuit,  with- 
out much  rheostat  loss,  and  by  connecting  in  multiple- 
series  a  220  volt  circuit  may  be  used.  Splitting  this  in  half 
gives  88  volts,  suitable  for  an  no  volt  circuit.  The  speed 
controller  will  give  these  combinations.  A  high  voltage 
can  be  obtained  for  practically  the  same  weight  if  the  bat- 
teries are  specially  designed  for  it. 

In  electric  launches  a  jelly  electrolyte  has  been  used,  how 
satisfactorily  I  do  not  know.  The  only  objections  I  know  of 
arc  that  the  internal  resistance  is  about  doubled,  and  the 
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capacity  is  lowered  from  ten  to  thirty  per  cent.  The  latter, 
of  course,  is  quite  an  objection. 

There  is  one  style  of  cell  of  which  the  writer  has  for  years 
been  hoping  to  hear  good  news  and  that  is  compressed  gas.  It 
is  made  up  after  the  style  of  the  ordinary  lead  cell,  but  provi- 
sion is  made  to  collect  and  keep  under  pressure  (separated  of 
course),  the  gases  liberated  alter  the  plates  are  fully  charged. 
The  gases  ci«M''iig  their  own  pressure.  As  the  pressure  in- 
creases the  voltage  increases,  and  the  ampere  hours  are  in- 
creased according  to  the  amount  of  gas  collected.  Such  a 
battery  would  probably  have  a  high  internal  resistance,  but 
this  could  be  overcome  by  a  large  surplus  capacity,  saving 
no  weight,  but  obtaining  a  largely  increased  capacity  with 
the  same  weight.  It  has  been  stated  that  as  high  as  seven 
volts  have  been  obtained  with  such  a  battery  at  2,000  pounds 
pressure. 

The  writer  has  made  plates  from  solid  active  material,  but 
does  not  recommend  such,  especially  for  such  rough  work  as 
they  would  be  subject  to  on  motor^vehicles.  The  plates  can  be 
made  hard  enough  to  stand  any  amount  of  rough  usage,  but 
at  the  expense  of  capacity,  and  quick  discharging  qualities. 
The  highest  results  from  these  cells  was  about  ten  watts  per 
pound  which  is  about  half  the  capacity  of  the  above  men- 
tioned lead  zinc  cell.  * 


OUR  FOREIGN  EXCHANGES. 


The  Critchley  Clutch  Gear. 

The  Automotor  for  June  gives  a  description  of  a  clutch  gear, 
invented  by  Mr.  Critchley,  the  mechanical  superintendent  v»f 
the  Daimler  Co.  at  Coventry.  Referring  to  the  accompanying 
drawing,  the  shaft,  A,  is  the  driving  shaft  taking  power  from 
the  motor  by  means  of  a  friction  clutch,  the  sleeve  carrying 
the  four  spur  gears,  C,  D,  H,  and  J,  being  keyed  on  this  shaft, 
and  engaging  with  four  similar  gears  running  loose  upon  the 
second  shaft,  B,  this  shaft  giving^  motion  to  the  driving-wheels 
through  gearing  at  varied  speeds  as  follows: 

The  first  speed  gear  pinion,  C,  engages  with  the  spur  wheel, 
C2,  which  is  secured  by  bolls  to  the  steel  sleeve,  E,  which  runs 


loose  upon  the  second  shaft,  B,  and  kept  in  position  by  the 
collar,  G. 

The  second  speed  gear  pinion,  D,  engages  with  the  spur 
wheel,  D2,  which  runs  loosely  upon  the  steel  sleeve,  E,  and 
kept  in  position  on  the  sleeve  by  the  segment  ring,  F,  secured 
by  the  same  bolts,  C2. 

The  third  speed  gear  wheel,  H.  engages  with  the  wheel,  H2, 
which  runs  loosely  upon  the  steel  sleeve,  E2,  and  kept  in  posi- 
tion by  the  segment  ring,  F2. 

The  fourth  speed  gear  wheel,  J,  engages  with  the  spur 
wheel,  J2,  which  is  bolted  to  the  steel  sleeve,  I,  which  runi 
loosely  upon  the  second  shaft,  B,  and  kept  in  position  by  the 
collar,  G2,  the  collars,  G  and  G2,  being  held  in  position  by  the 
feather  key,  K. 

Upon  the  gears,  D2  and  H2,  plates,  L  and  L2,  are  secured, 
having  four  or  more  teeth  (Fig.  2)  cut  upon  the  inner  side, 
the  steel  sleeves,  E  and  E2,  also  having  a  similar  number  of 
teeth  cut  upon  the  inner  face. 

The  sliding  clutch,  M,  is  free  to  slide  between  the  two 
sleeves,  E  and  E2,  but  is  secured  to  the  shaft,  B,  by  the  feather 
key.  K,  revolving  with  it,  the  clutch  having  upon  its  two  ends 
corresponding  teeth  cut  to  engage  with  the  teeth  in  the  sleeve, 
E,  or  the  plate,  L.  on  the  one  side,  or  the  plate,  L2,  or  the 
sleeve,  E2,  on  the  otner  side,  the  clutch  being  actuated  by 
levers  placed  near  dashboard. 

The  clutch  is  shown  engaged  with  the  sleeve,  E,  which  has 
the  first  speed  gear,  C2,  attached;  therefore  the  shaft.  B,  will 
be  driven  at  a  relative  speed  to  the  shaft.  A,  through  the  gears. 
C  and  C2.  If  the  sliding  sleeve  De  run  along  the  shaft,  B.  and 
into  a  position  that  the  teeth  in  the  sliding  clutch,  M,  engage 
with  the  teeth  in  the  plate,  L,  the  shaft  will  be  driven  at  a 
higher  speed  through  the^gears,  j)  and  D2,  and  by  sliding  the 
clutch  further  the  opposite  side  will  then  engagt  with  the 
gears,  H  and  H2  and  J  and  J2,  and  higher  speeds  will  be 
obtained;  the  teeth  on  the  clutch  or  upon  the  sleeves  and 
plates  may  be  backed  off  that  the  teeth  may  engage  each  other 
at  once  upon  contact  and  thus  prevent  knapping,  and  so 
reduce  wear  and  tear  and  also  any  noise.  The  whole  of  the 
gears  run  in  an  air-tight  gear  Cc*se,  and  run  in  oil.  which 
reduces  friction  to  a  minimum. 
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Hutnpage's  Epicydic  Reduction  Qear. 


This  novel  form  of  reduction  gear,  invented  primarily  for 
the  back  gear  of  lathes,  can  be  applied  equally  well  to  motor 
vehicles.  Fig.  i  is  a  general  view  of  the  train,  and  Fig.  2 
shows  the  application  of  it  to  a  lathe. 

Referring  to  the  latter  figure  it  will  be  seen  that  the  cone 
pulley  is  made  with  an  internal  boss,  A,  to  which  is  keyed  the 


driving  pinion,  B.  Upon  the  mandrel  or  shaft  is  a  double- 
armed  cross-head,  C,  the  arms,  D,  D,  of  which  are  about  120" 
apart.  This  cross-head  is  free  to  rotate  upon  the  shaft.  On 
each  arm  are  two  wheels,  E  and  F,  which  are  pinned  or  keyed 
so  as  to  rotate  as  one.  Wheel  G  is  keyed  to  the  shaft,  and 
wheel  H  is  made  with  a  large  boss  which  is  carried  in  the  split 
bearing,  J,  and  can  be  prevented  from  rotating  by  tightening 
the  handle,  K.  The  action  of  the  gear,  according  to  the 
Mechanical  Engifieer,  is  as  follows:    B  gearing  with  E,  which 


in  turn  gears  with  H,  and  F  gearing  with  G,  when  the  cone 
pulley  is  turned  B  drives  E.  As,  however,  H  is  fixed,  and 
cannot  rotate,  it  acts  as  a  fulcrum,  and  the  wheels,  £,  F,  and 
the  cross-head,  C,  are  forced  to  turn,  the  former  on  the  arms, 
D,  D,  and  the  latter  about  the  axis  of  the  mandrel.  This  com- 
pound movement  of  the  wheels,  E,  F,  viz.,  of  rotation  on  their 
own  axes,  and  bodily  around  the  axis  of  the  mandrel,  causes  F 
to  drive  G  in  the  same  direction,  at  a  predetermined  speed, 
according  to  the  ratio  of  the  gearing.  When  it  is  desired  to 
run  in  single  gear  the  handle,  K,  is  slackened,  and  the  screw, 
L,  tightened  to  grip  the  mandrel  through  a  small  gun-metal 
one  without  exchanging  teeth.  The  gear  is  manufactured  by 
pad.  The  whole  gear  is  then  locked  together  and  rotates  as 
than  the  rear  wheels.  The  carriage  which  Mr.  Whitney  took 
Humpage,  Jacques  and  Pedersen,  Ashton  Gate,  Bristol,  Eng- 
land.— The  Automotor. 


The  Simms'  ntlltary  flotor  Cycle. 


The  British  War  Office  is,  however,  we  believe,  considering 
the  value  of  motor  cycles  for  scouting  purposes,  and  we  give 
an  illustration  (see  Fig.  i)  of  a  motor  quarricycle  fitted  with 
a  Maxim  gun  and  which  has  been  designed  by  Messrs.  F.  G. 
Simms  &  Co.,  with  a  view  to  having  its  capabilities  tested  by 
the  military  authorities.  As  will  be  seen,  the  framing  is  of 
stiff  steel  tubing  well  braced  together,  and  having  a  stand- 
ard on  the  front  upon  which  is  mounted  the  gun  and  a  light 
steel  shield.  The  ammunition  is  carried  in  boxes  placed  on 
the  framing  in  the  front.  If  desired  the  gun  can  be  dis- 
mounted and  a  seat  substituted  for  it.  A  tripod  mounting 
can  also  be  carried  if  required.  The  wheels  are  made  accord- 
ing to  Messrs.  Simms*  design,  and  are  fitted  with  their  pneu 
matic  tire. — The  Automotor. 


SIMMS'   MILITARY   MOTOR  CYCLE  MOUNTED   WITH   MAXIM   GUN. 
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riotor  Vehicle  Engineering. 


THE    CRANK    SHAFT    OF    THE    STEAM    CARRIAGE. 

.  Fig.  I  is  a  sketch  of  a  crank  shaft  recently  turned  by  the 
writer  for  a  three-cylinder  steam  carriage.  As  a  slight  error 
in  the  alignment  of  these  shafts  is  very  detrimental  to  the 
eflFectiveness  of  the  power,  it  is  customary  to  spend  consider- 
able time  in  getting  the  center  true  and  the  bearings  as  near 
in  line  as  possible.  Some  of  the  cranks  are  made  in  sections, 
with  the  wrist  pins  screwed  or  otherwise  fixed  into  place,  thus 
affording  the  machinist  an  opportunity  to  operate  upon  the 
parts  separately.  The  one-piece  shaft,  however,  is  preferred, 
and  can  be  made  by  forging  ihe  piece  a  little  larger  all  over 
than  the  finish  size,  and  slottini^  the  cranks  with  a  slotter  to  the 
wrist  pins,  after  which  the  metal  between  the  slots  is  chiselled 
out.  The  shaft  may  then  be  put  into  a  jig  and  the  wrist  pins 
and  the  ends  and  spaces  between  the  cranks  turned  down  true. 
A  good  jig  for  this  work  is  made  of  wrought  iron  plate  in  the 
shape  of  a  turning  frame,  one  »ind  of  which  is  secured  to  the 
face  plate  of  the  lathe  and  the  other  bears  on  the  lathe  center. 
The  crank  is  centered  in  this  jig  with  the  two  cranks  of  one 
side  in  position  to  be  turned  at  the  wrist  pins,  after  which  the 
crank  is  shifted  so  as  to  bring  the  other  crank  and  its  wrist  pin 
in  the  center  for  turning.  After  the  wrist  pins  of  the  three 
cranks  are  turned  true,  the  shaft  is  centered  and  the  ends 
turned,  also  all  places  where  an  eccentric  or  other  piece  bears. 
These  shafts  are  made  of  cast  iron  and  wrought  iron.  Par- 
ticular pains  should  be  taken  when  turning  that  part  of  the 
shaft  which  is  to  carry  the  eccentric  to  make  it  stiff  enough 
to  obviate  the  danger  of  wabbling  when  in  service.  Some  of 
the  best  shafts,  so  far  as  trueness  is  concerned,  are  rendered 
non-effective  because  of  being  turned  down  so  much  as  to  be 
too  flexible.  Lightness  is  an  important  item  in  motor  vehicle 
mechanisms,  but  should  not  be  carried  to  such  extent  as  to 
make  the  crank  shaft  too  limber. 

THE    ECCENTRIC. 

The  pattern  of  eccentric  used  is  shown  in  Fig.  2,  in  which 
the  novel  feature  is  the  mode  of  adjustment  employed,  con- 
sisting in  the  use  of  an  adjusting  screw  and  jam  nut.  This 
screw  is  indicated  b  and  it  is  tapped  into  the  inner  and  outer 
parts  of  the  eccentric  strap,  as  shown.  There  should  be  a 
jam  nut  provided  for  this  regulating  screw,  so  as  to  prevent 
its  turning  of  its  own  accord.  This  arrangemtnt  makes  it 
possible  for  the  engineer  to  adjust  the  length  of  the  rod  with 
considerable  nicety,  and  is  simpler  than  the  common  design 
of  adjusting  eccentric  strap  in  which  keys  and  set-screws 
have  to  be  re-arranged  and  placed  several  times  before  the 
correct  adjustment  is  obtained. 

THE    CYMNUKRS. 

In  Fig.  3  is  a  drawing  of  the  •ylinders,  three  in  number  and 
arranged  so  that  the  center  cylinder  operates  at  high  pressure 
and  the  other  two  at  low  pressure.  The  pattern  is  the  plain 
slide  valve.  In  overhauling  or  Jidjusting  these  cylinders,  an 
examination  should  first  be  nia^lc  of  the  levelness  to  ascertain 
if  the  cylinder  bore  is  perfectly  parallel  and  level.  If  not,  it 
will  be  impossible  to  get  effective  service  from  the  engine,  and 
means  should  be  taken  to  level  the  guides  and  connections. 
The  cylinder  bore  should  be  level  lengthwise,  and  crosswise, 
and  should  be  parallel  with  the  cylinder  axis  and  at  right 
angles  with  the  flanges.  Others,  there  will  be  binding  of  parts, 
loss  of  motion,  heating  and  general  imperfect  service.  The 
guides  should  be  examined  to  see  if  they  are  in  line  with  the 


cylinder  bore  Sec  that  the  pistons  are  central  with  the  cylin- 
der bore  ,and  perfectly  tight  at  all  connections.  In  most  ma- 
chines the  cranks  are  set  at  the  same  height  with  the  cylinder 
bore  and  the  front  cylinder  flanges  plumb. 

CROSS    HEAD. 

In  Fig.  4  is  a  type  of  cross  head  somewhat  different  from  the 
ordinary  design,  in  which  the  unreliable  key  is  done  away 
with.  The  trouble  with  the  key  method  of  fastening  the  rod 
is  that  the  jar  of  the  carriage  frequently  causes  the  key  to 
loosen.  A  nut  takes  the  place  of  the  key,  as  shown,  and  a 
cotter  is  provided  in  the  end  of  the  rod,  making  a  fastening 
which  is  very  serviceable.  The  cross  head  is  cored  out  for 
this  nut,  and  this,  of  course,  «*educes  weight  a  little  without 
materially  weakening  the  piece.  The  shoulder  method  of 
placing  the  rod  in  the  cross  head  is  not  advised,  but  instead 
the  end  of  the  rod  should  be  tapered  as  it  runs  into  a  similarly 
tapered  hole  in  the  piece. 
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UALANCING    THE    CRANK    TO    OVERCOME    DEFECTS 
IN    MACHINERY. 

The  writer  usually  employs  the  method  shown  in  Fig.  5  to 
overcome  ill-balanced  engines.    The  out-of-balancc  engine  of 
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any  description  is  a  serious  defect  in  motor  vehicles,  as  un- 
steadiness of  motion  not  only  occurs,  but  the  carriage  is  likely 
to  start  hard  and  stop  with  difficulty.  The  balance  of  the 
engine  can  be  determined  by  blocking  the  wheels  and  un- 
coupling the  shafts.  The  balance  may  then  be  rectified  by 
providing  webbing  for  the  upper  or  the  lower  portions  of  the 
cranks,  as  the  case  requires,  as  shown  at  the  dotted  portions 
at  a,  a  and  b  in  Fig.  5.  This  webbing  is  cast  iron  and  made 
to  fit  around  the  parts  where  it  can  be  secured  with  set-screws 
passing  through  the  webbing  and  tapped  into  the  metal  of  the 
crank  shaft. 

SPECIAL    PIPK    JOINTS    KEQIIRED. 

The  piping  connection  for  carrying  the  steam  from  the 
boiler  of  the  steam  carriages  to  the  cylinder  necessarily  re- 
quires specially  designed  connections,  as  all  motor  vehicle 
engineers  know.  The  piping  connections  of  a  stationary 
engine  and  boiler  in  ordinary  service  can  be  butted,  and  if 
properly  flanged  and  packed,  will  not  leak.  The  piping  of  a 
vehicle  steam  power  equipment  is,  however,  subjected  to  cer- 
tain mechanical  motions  and  strains  resulting  from  the  action 
of  the  wheels  on  the  road.  This  constant  mechanical  motion 
may  not  have  its  eflFect  for  a  long  time,  and  perhaps  not  at 
all  on  vehicles  run  at  moderate  speed  over  smooth  roads.  But 
it  is  safer  to  use  wedged  or  dove-tailed  joints  in  piping  on 
heavy  transportation  wagons  and  other  vehicles  intended  for 
service  on  pavements  or  rough  country  roads  for  the  locking 
idea  in  these  joints  prevents  the  butts  from  shifting  even  if  the 
flanges  are  loose.  Fig.  6  shows  one  description  of  these  joints 
in  which  the  butts,  instead  of  meeting  square,  are  bevelled  ofT 
with  a  file  or  grinding  wheel,  and  therefore  when  adjusted,  as 
shown,  the  interior  pressure  tends  to  bind  the  lap  of  one  pipe 
over  that  of  the  other,  aiding  in  preserving  the  firmness  of  the 
joint.  The  arrows  c,  c.  indicate  the  direction  of  the  pressure 
on  the  laps.  In  Fig.  7  is  another  form,  consisting  of  the  use 
of  a  rounded  end  fitted  into  a  grooved  end,  as  at  d,  d.  Consid- 
erable jarring  and  mechanical  strain  would  be  required  to 
upset  this  combination  when  properly  flanged,  while  if  the 
the  ends  simply  butted,  the  ends  would  shift  as  soon  as  the 
flange  losened,  and  perhaps  cause  an  accident  or  delay  from 
a  leaky  pipe. 

THE    STEERING    (;EAR. 

Some  types  of  steam  carriages  arc  provided  with  a  single 
forward  wheel  and  this  is  used  for  steering  purposes,  while 
other  patterns  are  provided  with  two  front  wheels.  Fig.  8 
shows  a  good  style  of  steering  device  for  either  description. 
The  half  gears  mesh  and  are  controlled  by  a  shaft  e,  which 
joins  to  the  shaft  of  a  hand-wheel  mounted  at  an  accessible 
part  of  the  truck.  The  flange  g.  of  the  back  half  gear  is  pro- 
vided with  a  square  channel  and  fits  over  the  shaft  or  axle  of 
the  front  wheel  or  wheels,  being  secured  by  set-screws.  The 
supporting  pin  for  this  gear  is  marked  f. 

Motor  Vehici.k  Engineer. 
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WANTED.— F^/.  /,  No.  /,  Vol.  2,  Nos.  5,  6,  7,  8, 
9,  /o,  and  Vol.  j,  No.  i,  A  new  number  of 
the  weekly  will  be  given  in  exchange  for  any  one  of 
these,  if  in  good  condition,  and  for  Vol.  1,  No.  1, 
four  numbers  will  be  given  if  in  good  condition. 
HORSELESS  AGE,  American  Tract  Society 
Building,  Nassau  and  Spruce  Streets,  New  York, 


The  Grout  Motor  Carriage  Co.,  Orange,  Mass.,  have  started 
up  their  new  factory. 

Osen  &  Hunt  have  secured  the  agency  for  the  Victor  motor 
carriage  at  San  Jose,  Cal. 

The  Mianus  Electric  Co.,  Mianus,  Conn.,  are  building  an 
addition  to  their  gasolene  engine  department. 

The  Media (  Pa.)  Carriage  Works  arc  building  an  electric 
motor  carriage  for  Dr.  W.  A.  Davis,  Camden,  N.  J. 

The  Louisville  Motor  Vehicle  Co.,  $10,000  capital,  has  been 
organized  by  John  E.  Roche,  George  E.  Roche  and  George 
G.  Briggs. 

J.  Hector  Graham,  of  the  Graham  Equipment  Co.,  Boston, 
Mass.,  sails  for  Europe  on  July  5th  to  investigate  the  motor 
vehicle  industry  abroad. 

A  company,  of  which  \V.  P.  Cooper  is  president  and  Charles 
R.  Lane  secretary,  has  been  organized  at  Fort  Wayne,  Ind., 
to  introduce  motor  vehicles  intD  ihat  city. 

Hamilton  McKay  Twombly,  who  owns  1,500  acres  of  land 
at  Madison,  N.  J.,  has  ordered  a  motor  truck  to  carry  his 
garden  products  to  the  New  Yv>rk  market. 

The  Pittsburg  Automobile  Passenger  Transfer  Co.  is  bein^ 
organized  in  the  Pittsburg  (Pa.)  East  End  to  carry  passen- 
gers in  districts  not  served  by  the  trolleys. 

The  Baldwin  Cycle  Chain  Co.,  Worcester.  Mass.,  are  now 
prepared  to  furnish  motor  vehicle  chain  of  \V2  inch  pitch  and 
having  space  for  tooth  y^  by  1.3-32  of  an  inch. 

It  is  currently  reported  that  John  D.  Rockefeller,  the  Stand- 
ard Oil  magnate,  is  heavily  interested  in  the  new  Automobile 
Co.  of  America,  recently  organized  to  manufacture  the  Stan- 
ley steam  carriage. 

The  Mississippi  Valley  Automobi  c  Transportation  Co.,  of 
East  St.  Louis,  111.,  has  been  incorporated  to  manufacture  and 
operate  motor  vehicles.  The  capital  is  $500,000  and  the  in- 
corporators are  F.  W.  Abbott.  II.  R.  Gamble  and  S.  D. 
Rosenthal. 

The  Committee  on  Law  of  'he  Philadelphia  Council,  wht» 
have  been  requested  to  report  on  motor  vehicle  legislation  to 
the  general  body,  have  sent  to  the  United  States  Consuls  for 
information  in  regard  to  such  legislation  in  the  principle  Eu- 
ropean cities. 

Jr»seph  Cuinming,  secretary  of  the  Mechanics'  Institute.  San 
Erancisco,  Cal..  is  endeavoring  to  arrange  a  motor  carriage 
race  from  San  Franci.sco  to  San  Jose  and  return  some  time 
duiing  the  month  of  September,  when  the  Institute  holds  its 
annual  exhibition. 

The  Chicagr)  Carette  Co..  Clrcago,  111.,  recently  purchased 
thirty  electric  onmibuses,  holding  twenty  passengers  each. 
which  will  be  put  in  service  in  September.  They  are  open  in 
summer  and  closed  in  winter,  and  have  scats  on  top  for 
smokers  and  sightseers. 
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No.  627,133.— Electric  Vehicle.— William  M.  McDougall, 
East  Orange,  N.  J.     Application  filed  August  4,  1898. 

Fig.  I  is  a  side  elevation  of  an  electric  carriage.  Fig.  2  is 
a  plan  of  portions  of  the  running-gear,  showing  an  arrange- 
ment for  shifting  the  position  of  the  motor  bodily;  and  Fig. 
3  is  a  similar  plan  showing  an  arrangement  for  shifting  the  ar- 
mature-shaft only  of  the  motor. 

A  represents  the  driven  axle  of  the  carriage.  On  each  end 
and  adjacent  to  each  wheel  are  two  gear-wheels  a  and  ai,  re- 
spectively, placed  in  parallel  planes,  the  former  being  a  spur- 
gear  and  the  latter  an  internal  gear.  The  vehicle  is  driven 
by  two  motors  B,  one  for  each  driving-wheel.  In  accordance 
with  the  plan  shown  in  Fig.  2  the  motors  are  mounted  on 
guides  b,  upon  which  they  are  adapted  to  slide  in  a  fore-and- 
aft  direction.  The  armature-shaft  (represented  by  bi)  pro- 
jects into  the  space  between  the  pitch-lines  of  the  two  gea'-s 
and  carries  two  pinions  b2  and  b3,  the  former  adapted  to  en- 
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gage  with  the  gear  a  and  the  latter  with  the  gear  ai,  pinion 
b3  being  somewhat  smaller  than  b2  in  order  to  get  a  sufficient 
difference  of  speed  without  a  great  bodily  movement  of  the 
motor  or  its  shaft.   A  link  c  connects  the  motor-frame  with  a 
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pivoted  lever  ci,  and  also  connected  with  this  lever  is  an 
upwardly-extending  threaded  rod  d,  passing  through  a  fixed 
nut  di  and  fitted  at  its  upper  end  with  a  hand-wheel  d2.  It 
will  be  seen  that  as  the  hand-wheel  is  rotated  in  one  direction 
or  the  other  the  motor  will  be  moved  forward  or  backward 
on  the  guides  b,  and  in  this  way  the  pinions  b2  and  b3  may  be 
thrown  into  and  out  of  engagement  with  their  respective  gears 
a  and  ai.  On  the  rod  d  are  arranged  two  collars  d3,  between 
which  the  forked  end  of  a  lever  c  stands.  This  lever,  which  is 
pivoted  at  ei.  is  connected  with  the  shifting  rod  f  of  a  pole- 
changing  switch  g,  which  is  adapted  to  change  the  direction  of 
current  throuh  either  the  armature  or  field-magnet  of  the 
motor,  and  thus  change  its  direction  of  rotation.  With  this 
mechanism  the  shifting  of  the  motor  pinions  from  one  gear 
to  the  other  is  accompanied  by  a  reversal  of  current,  and  con- 
sequently reversal  of  rotation  of  the  motor-armature. 

In  Fig.  3  an  alternative  form  of  mechanism  is  illustrated. 
Here,  instead  of  moving  the  motor  bodily,  only  a  portion  of 
its  armature-shaft  is  moved.  The  shaft  is  made  in  two  sec- 
tions, one,  i,  carrying  the  armature  and  the  other,  ii,  carry- 
ing the  pinions.  The  two  sections  are  connected  together  at 
i2  by  a  universal  joint,  which  permits  the  section  to  rotate  al- 
though standing  at  an  angle  to  the  other  section.  The  me- 
chanism for  shifting  this  movable  section  of  the  shaft  so  as  to 
throw  one  pinion  or  the  other  into  engagement  with  the  gears 
is  the  same  as  that  used  for  shifting  the  motor  bodily  and 
needs  no  further  description.  Likewise  the  same  pole-chang- 
ing switch  will  be  used. 

When  the  vehicle  is  running  downgrade  or  on  a  level,  the 
motor-shaft  will  be  adjusted  so  that  pinion  b2  will  be  in  en- 
gagement with  the  gear  a.  When  running  up  a  grade  of  any 
consequence,  the  motor-shaft  will  be  shifted  to  throw  pinion 
b2  out  of  engagement  with  gear  a  and  pinion  b3  into  engage- 
ment with  gear  ai.  Thus  the  carriage  will  be  given  a  slower 
speed,  while  the  motor-shaft  will  run  at  substantially  the  same 
speed  and  the  draft  upon  the  battery  will  be  substantially  con- 
stant. 


No.  627.201 — Speed- Regulating,  Starting.  Stopping,  Re- 
versing, and  Steering  Mechanism  for  Motor- Vehicles — Arthur 
Paget.  London,  England.     Application  filed  March  2^,  1897. 

**It  has  in  practice  been  found  dilTicult  to  design  speed- 
regulating,  starting,  stepping,  reversing,  and  steering  mechan- 
ism both  rapid  in  action  and  easy  of  manipulation.  The  ideal 
arrangement  is  one  in  which  the  actuation  of  such  mechanisn) 
is  effected  altogether  instinctively  on  the  part  of  the  person 
driving.  I  attain  this  object  according  to  the  present  inven- 
tion by  means  of  a  combined  power-regulating  and  steering 
device  comprising  a  head  mounted  on  a  shaft,  which  not  only 
can  be  turned  on  its  axis  like  the  steering-head  of  a  bicycle, 
so  as  to  steer  the  car,  launch,  or  the  like,  but  can  also  be 
moved  backward  and  forward,  so  as  to  start,  stop,  reverse, 
and  regulate  the  speed  of  the  car,  launch,  or  the  like,  the  driver 
acting  practically  just  as  in  driving  a  horse.  Angular  dis- 
placement or  rotation  of  the  head  for  the  purpose  of  steering 
may  be  made  to  produce  an  equal  or  a  lesser  angular  displace- 
ment of  the  plane  of  the  steering-wheels,  according  to  cir- 
cumstances. The  arrangement  of  the  parts  is  preferably  such 
that  when  the  shaft  and  steering-head  are  in,  say,  the  middle 
position  the  power  is  entirely  switched  or  turned  off.  When 
the  steering  head  and  shaft  are  pushed  forward,  the  power  i» 
applied  to  drive  the  car,  and  when  the  steering  head  and  shaft 
are  pulled  back  behind  the  middle  position  the  power  is  re- 
versed while  any  desired  amount  of  power  less  than  the  full 
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power  may  be  obtained  by  moving  the  steering-head  propor- 
tionately away  from  the  middle  position  forward  for  driving 
and  backward  for  reversing.  In  cases  where  it  may  not  be 
required  to  provide  for  reversing  the  most  backward  position 
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of  the  steering  head  and  shaft  may  be  that  which  switches  or 
turns  oflF  the  power. 

"The  device  which  is  intended  to  be  operated  by  means  of 
the  steering-head  in  order  to  regulate  or  control  the  power 
may,  according  to  the  particular  power  employed,  consist  o$ 
any  mechanisms  whereby  the  variations  of  motion  of  the  car 
or  the  like  from  rest  to  the  various  degrees  of  motion  in 
either  direction  may  be  substantially  controlled  by  the  to-and- 
fro  movement  of  a  single  connecting-rod  or  its  equivalent — 
for  example,  either  of  an  electric  resistance-switch  and  revers- 
ing-switch  or  of  a  four-way  plunger-valve — so  as  to  control 
the  direction  and  amount  of  the  flow  of  a  fluid  in  a  hydraulic 
or  other  motive-fluid  circuit,  or  of  jockey-pulleys  in  combi- 
nation with  running  belts,  or  of  the  rod  controlling  the 
moving  part  of  any  variable-power  device,  or  of  any  friction 
or  positive  driving  clutch  gear. 

"The  steering  of  the  car,  launch,  or  the  like  by  means  of  the 
rotary  motion  of  the  steering-shaft  about  its  owji  axis  may  be 
eflFected  by  a  separate  connecting-rod  or  its  equivalent  operat- 
ing, according  to  circumstances,  either  by  direct  action  upon 
the  wheel-axle,  as  in  a  bicycle,  or  through  the  intermediation, 
for  example,  of  a  lever  or  a  rack  and  pinion  connected  to  an 
under  carriage  or  to  separately-pivoted  wheels,  or  by  means 
of  a  rack  and  pinion,  lever,  or  other  device  acting  on  a  plun- 
ger-valve, or  in  case  of  launches  by  means  of  chains  connected 
with  the  rudder. 

"In  the  cases  where  the  gearing  of  the  steering-wheel  is 
such  that  the  requisite  movement  is  obtained  by  means  of  an 
angular  movment  of  the  steering-head  not  exceeding  one  hun- 
dred and  eighty  degrees  I  preferably  use  an  ordinary  bicycle 
handle-bar.  Where  it  is  necessary  to  move  the  steering-head 
through  a  greater  angle  than  one  hundred  and  eighty  degrees, 
I  construct  the  steering-head  in  the  form  of  a  horizontal  wheel. 

"In  order  to  avoid  any  liability  of  the  steering-head  being 
unintentionally  moved  to  or  fro  while  turning  it,  a  locking 
device  may  be  provided  similar  to  tht  used  for  locking  rail- 
way signal-levers  or  for  the  reversing-levcrs  of  engines,  op- 
erated in  the  case  of  a  bicycle  handle-bar  by  means  of  a  handle 
similar  to  that  of  a  bicycle-brake  and  in  the  case  of  a  hori- 
zontal wheel  by  a  second  horizont<il  wheel  directly  under  the 
first  and  mounted  on  a  sliding  collar  connected  to  the  locking 
device,  so  that  by  raising  the  lower  wheel  the  locking  device 
is  released." 


No.  627,134.— Secondary  Battery.— William  M.  McDougall. 
East  Orange,  N.  J.  Application  filed  August  4,  1898. 

In  the  accompanying  drawings,  Fig.  i  is  a  perspective  view 
of  the  non-conducting  casing  of  the  plate.  Fig.  2  is  a  side 
elevation  of  the  conducting  portion  of  the  plate  before  it  is 
inserted  in  the  case.  Fig.  3  is  a  side  elevation  of  the  conduct- 
ing portion  of  the  plate  as  it  appears  after  it  has  been  inserted 
in  the  case  and  given  its  final  shape.  Fig.  4  shows  a  sectional 
view  of  the  non-conducting  casing,  taken  on  lines  x  x  of  Fig. 
I.  Fig.  5  is  a  section  on  line  y  y  of  Fig.  i.  Fig.  6  is  a  sec- 
tional view  of  the  plate  completed  with  the  active  material 
in  place.  .    ' 

Referring  to  the  drawings  by  letter,  a  represents  a  non- 
conducting casing,  made,  preferably  by  the  molding  process  in 
a  single  piece,  of  a  composition  of  rubber  and  some  baser 
substance.  The  case  is  provided  with  a  series  of  uniformly- 
disposed  perforations  a.i,  preferably  rectangular  and  arranged 
in  horizontal  and  vertical  rows.  The  horizontal  webs  a2  be- 
tween the  rows  of  perforations  are  perforated  centrally,  as 
shown  at  a3,  and  the  top  and  bottom  cross-bars  are  also  sim- 
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ilarly  perforated,  thus  providing  straight  passages  through  the 
interior  of  the  plate  from  top  to  bottom.  The  top  bar  of  the 
case  is  provided  with  a  groove  a4,  into  which  these  vertical 
passages  lead,  and  the  corners  of  the  plate  will  have  lugs  as 
formed  upon  them,  through  which  binding-rods  may  pass  to 
secure  the  different  plates  of  a  cell  together. 

The  conducting  portion  of  the  plate  consists  of  a  grid  b, 
of  lead,  formed  by  a  cross-bar  bi  and  thin  bars  of  wires  b2, 


projecting  at  right  angles  therefrom.  The  cross-bar  also 
carries  a  lug  b3,  through  which  electrical  connection  with  the 
plate  may  be  effected.  This  conducting  portion  of  the  plate  t's 
applied  to  the  casing  by  passing  the  bars  or  wires  b2  through 
the  perforations  which  lead  into  the  groove  aS  of  the  case, 
the  wires  being  thus  forced  to  pass  through  all  of  the  rectan- 
gular spaces  ai  in  the  case,  the  cross-bar  bi  finally  resting  in 
the  groove  as,  in  which  it  is  sealed  or  covered  by  asphaltum 
or  similar  non-conducting  material  to  protect  it  from  the  solu- 
tion of  the  cell.  When  the  case  and  conducting  portion  of  the 
plate  have  been  thus  placed  together,  those  portions  of  the 
wires  b2  which  are  exposed  in  the  openings  ai  are  flattened 
out  or  enlarged,  as  shown  in  Fig.  3,  by  means  of  any  suitable 
die  or  tool.  This  not  only  prevents  the  metallic  portion  of  the 
plate  from  moving  within  the  other  portion,  but  also  increases 
the  surface  of  the  metallic  portion.  The  plate  thus  constructed 
is  ready  for  the  active  material,  which  is  then  filled  into  the 
openings  ai  and  pressed  into  intimate  contact  with  the  lead 
surfaces  contained  therein.  The  portions  of  the  mctive  ma- 
terial inserted  from  opposite  sides  will  become  knitted  together 
around  the  lead  portions  and  will  thus  firmly  become  anchored 
in  the  plate. 

The  invention  is  not  limited  to  the  making  of  the  non-con- 
ducting case  by  a  molding  process,  as  it  may  be  made  in  two 
parts,  which  after  the  conducting-grid  has  been  placed  be- 
tween them  may  be  sealed  together  by  the  application  of  heat 
and  pressure. 

No.  627,857. — Gas  Engine — Harry  A.  Knox,  Springfield, 
Mass.,  assignor  of  four-fifths  to  the  Overman  Wheel  Co.,  of 
Hartford,  Conn.,  and  Chicopee  Falls,  Mass.  Application  filed 
July  13,  1897. 

This  invention  consists  in  an  expansive  gas  engine  having  a 
cylinder  furnished  with  an  exhaust  port  located  about  mid- 
way of  its  length  and  a  valve  arranged  to  coact  with  the  said 
port  and  close  the  same  during  the   forward   stroke   of  the 
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piston  and  open  the  same  for  the  exhaustion  of  one-half  of  the 
combustion  products  during  the  first  half  of  the  back  stroke 
of  the  piston. 

The  cylinder  A  is  provided  with  a  piston  B,  secured  to  the 
inner  end  of  a  piston  rod  Bi,  the  outer  end  of  which  is  con- 
nected with  the  crank  arm  C  of  the  shaft  Ci,  which  is  also 
furnished  with  a  corresponding  oppositely  extending  crank 
arm  C2,  to  which  is  connected  the  piston  rod  B2  of  the  piston 
B3  of  the  cylinder  Ai.  The  said  shaft  Ci  is  mounted  in  ball 
bearings  D  D,  attached  to  the  long  frame  pieces  Di  D  2  of 
the  machine  frame.  H  heavy  fly-wheel  D3,  located  between 
the  said  frame  pieces,  is  secured  to  the  shaft  Ci  and  by  its 
inertia  carries  the  engine  by  its  dead  points.  The  two  cylin- 
ders are  arranged  to  have  limited  oscillating  movements  in 
parallel  vertical  planes  upon  a  long  horizontally  arranged 
trunnion  E,  which  is  mounted  in  the  said  frame  pieces  Di  and 
D2  ,to  which  it  is  secured  by  caps  Ei  Ei,  the  cylinders  being 
connected  with  the  respective  ends  of  the  said  trunnion  by 
means  of  their  heads  A2  and  A3  ,the  outer  faces  of  which  are 
formed  with  ch:i.mbired  extensions  for  the  reception  of  the 
endj  of  the  trunnion.  A  mixture  of  gas  and  air  is  supplied 
to  the  engines  from  an  atomizer  located  between  the  frame 
pieces  Di  and  D2  of  the  machine  frame  and  at  a  point  closely 
adjacent  to  the  inner  face,  so  to  speak,  of  the  trunnion  E. 


Tho  said  atomizer  may.  of  course,  be  of  any  suitable  construc- 
tion and  adapted  to  use  any  form  of  fuel,  such  as  gasolene,  and 
to  mix  it  in  any  dest.  -^d  proportions  with  a  given  quantity  of 
air.  As  herein  shown,  the  atomizer  consists  of  a  tank  F.  con- 
taining a  float  Fi,  secui'cd  to  a  vertically  movable  shaft  F2, 
the  lower  end  of  which  is  furnished  with  a  valve  F3  and  plays 
up  and  down  in  a  valve  boy  F4.  so  as  to  control  the  inlet  of 
liquid  fuel  into  the  tank  through  the  supply  pipe  F5.  which 
intcTSocls  the  valve  box  F4  and  the  central  longitudinal  pass- 
age of  which  is  opened  or  closed,  according  to  the  position  of 
the  float,  by  the  valve   F3.     When  the  float  falls,  the  valve 


opens  the  passage  in  the  pipe  F5  sufficiently  to  allow  the 
liquid  fuel  to  flow  into  the  tank,  the  Inflow  of  liquid  being 
then  cut  out  by  the  lifting  of  the  valve  under  the  action  of 
the  float.  The  said  tank  is  formed  with  two  corresponding 
mixing  chambers  G  and  Gi,  located  within  stems  or  projec- 
tions which  pass  through  apertures  G2  G2,  formed  to  receive 
then,  in  the  trunnion  on  opposite  sides  of  the  h'ansverse  web 
G3,  which  divides  the  central  longitudinal  bore  oc  passage  of 
the  trunnion  into  the  chambers  G4  and  G5,  the  outer  ends 
of  which  are  closed  by  plugs  06  G6.  The  said  mixing  cham- 
bers G  and  Gi  are  provided  with  centrally  arranged  nozzles 
g  g,  the  innei  ends  of  the  longitudinal  passages  of  which  in- 
tersect vertical  passages  gi  gi,  the  lower  ends  of  which  exte.id 
below  the  surface  of  the  liquid  fuel  in  the  tank.  The  rear  end 
of  each  mixinir  cliamber  is  provided  with  a  pair  of  upper  and 
a  pair  of  lower  air  inlet  ports  g2,  which  are  located  opposite 
the  bases  of  inner  ends  of  the  nozzles  g  g.  When  in  the  oper- 
ation of  the  engine  a  vacuum  is  produced  in  the  chambers  G4 
G5  of  the  trunnion,  the  pressure  of  the  atmosphere  upon  the 
liquid  fuel  will  cause  the  same  to  be  ejected  from  the  nozzles 
g  g  and  at  the  moment  of  its  ejection  therefrom  be  com- 
mingled with  air,  which  will  rush  in  to  fill  the  vacuum  through 
the  air  inlet  parts  g2.  An  explosive  mixture  is  thus  formed 
for  the  charging  of  the  respective  cylinders.  I  may  here  say, 
however,  that  I  do  not  limit  myself  to  the  use  of  any  particu- 
lar fcrni  of  atomizer  n«M-  ic  any  particular  way  of  introducinij: 
charges  of  explosive  \apor  into  my  improved  engine.  The 
explosive  vapor,  having  been  admitted  into  the  inner  ends  of 
the  passages  C4  G5,  flows  thence  outwardly  and  pisses 
through  transverse  pons  E2  E2,  formed  in  the  ends  of  the 
trunnions,  into  ports  A4.  formed  in  the  cylinder  heads  A3,  the 
ports  A4  being  closed  by  inwardly  opening  valves  H,  secured 
to  the  projecting  inner  ends  of  valve  stems  Hi,  the  outer  ends 
cf  which  have  bearing  in  hollow  stems  H2,  formed  integral 
with  the  respective  beads  and  encircled  by  springs  H3,  the 
outer  ends  of  which  impinge  against  nuts  H4,  applied  'o  the 
ends  of  the  valve  stems.  F^ach  cylinder  is  also  provided  upon 
the  upper  face  of  its  inner  end  with  an  igniter  comprising  a 
box  I,  inclosed  in  a  parking  Ii,  mounted  in  the  said  box  I. 
projects  above  and  below  the  same,  its  lower  end  being  fur- 
nished with  an  offsetting  rod  I4,  carrying  the  contact  point 
I5,  which  coactn  with  a  corresponding  contact  point  16, 
muunted  in  the  piston  head.  The  inner  end  of  the  box  I  is 
reduced  for  the  application  to  it  of  a  nut  I7,  by  means  of  which 
the  box  is  clampca  in  place.  The  projecting  upper  end  of 
the  rod  is  furnished  with  a  spring  18,  the  upper  end  of  which 
is  connected  with  a  nut  I9.  mounted  upon  the  extreme  upper 
end  of  the  rod,  while  its  lower  end  is  fixed  in  the  top  of  the 
said  box  I.  /.t^amst  the  tension  of  this  spring  the  rod  is 
rotated  on  its  longitudinal  axis  within  the  limits  afforded  by 
a  stop-pin  i,  which  plays  in  a  staple  ii.  The  said  pin  and 
staple  may,  of  course,  be  replaced  by  a  variety  of  devices  for 
the  purpose  of  limiting  the  rotary  movement  of  the  igniter 
rod,  which  is  located  in  an  electric  circuit  J,  containing  a  bat- 
tery J  I.  Before  the  piston  of  either  cylinder  reaches  the  limit 
of  its  exhaust  stroke  or  mistroke  its  contact  point  16  engages 
with  the  contact  point  I5  of  the  igniter  and  swings  the  igniter 
outward  against  the  tension  of  its  spring  18,  which  on  the  other 
hand  causes  the  rod  to  be  oppositely  turned  and  the  contact 
point  I5  to  follow  the  contact  point  16  without  breaking  con- 
tact until  after  the  piston  has  begun  its  outstroke  and  until 
after  its  crank  has  passed  the  dead  center,  when  the  contacts 
separate  with  the  effect  of  producing  the  spark  which  explodes 
the  charge. 
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By  deferring  the  production  of  the  spark  and  the  ignition 
of  the  explosive  until  after  the  piston  has  begun  its  outstroke 
the  inventor  claims  to  avoid  that  shock  to  and  strain  of  the 
working  parts  of  the  engine  due  to  producing  the  spark  and 
igniting  the  explosive  mixture  before  the  piston  has  com- 
pleted its  instroke,  which  must  then  be  completed  against  the 
force  of  the  power  is  lost.  The  fact  that  by  deferring  the 
ignition  of  the  explosive  mixture  until  after  the  piston  has 
begun  its  outstroke  cuts  something  oflF  from  the  eflFeciive 
length  of  that  stroke  is  said  to  be  immaterial  for  the  reason 
that  the  cylinder  is  so  long  that  ample  opportunity  is  given 
for  the  complete  ignition  and  expansion  of  the  entire  charge 
of  explosive  mixture.  Each  cylinder  is  also  furnished  at  a 
point  about  midway  of  its  length  with  an  exhaust  port  K,  the 
location  and  operation  of  which  is  the  most  important  feature 
of  my  present  invention.  These  ports  are  alternately  opened 
and  closed  by  the  sliding  contact  of  the  cylinders  as  they 
\ertically  oscillate  with  segmental  valves  L,  secured  to  the 
outer  faces  of  the  frame  pieces  Di  and  D2  of  the  machine 
frame.  Each  of  the  said  valves  has  a  segmental  recess  Li, 
intersecting  at  its  lower  end  a  port  L2,  opening  outward  into 
the  atmosphere.  The  exhaust  ports  K  before  mentioned  are 
formed  in  large  flat  bosses  formed  upon  the  inner  faces  of 
the  cylinders  and  constituting  valve  seats  for  sliding  coaction 
with  the  valves  L. 

The  inventor  prefers  to  employ  cylinders  relatively  long  in 
proportion  to  their  diameter  and  made  of  a  metal  of  high 
heat  conductivity  and  such  great  tensile  strength  as  to  enable 
them  to  have  very  thin  walls.  By  making  the  cylinders  Jong 
in  proportion  to  their  diameter  the  maximum  of  expansive 
force  of  the  heated  gas  is  secured.  Furthermore,  by  making 
the  cylinders  relatively  long  and  of  a  metal  of  high  heat  con- 
ductivity the  heat  of  the  gas  is  so  rapid  y  taken  up  and  radiated 
that  the  temperatures  of  the  cylinders  may  be  kept  within 
proper  limits  without  the  assistance  of  a  cold  water  jacket  or 
of  other  means  for  the  purpose,  whereby  the  double  advantage 
to  a  high  temperature  that  is  most  favorable  to  a  high  effi- 
ciency and  of  dispensing  with  the  use  of  water  for  keeping  the 
temperature  down.  The  use  of  a  cooling  jacket  adds  weight 
to  the  engine  and  is  peculiarly  objectionable  on  account  of  the 
difficulty  of  carrying  water  when  the  engine  is  to  be  used  for 
the  propulsion  of  vehicles  such  as  horseless  carriages. 

The  combustion  products  are  not  exhausted  or  ejected  all 
at  one  time,  as  has  been  universally  done  heretofore,  but  frac- 
tionally or  by  piecemeal.  As  herein  shown,  half  of  the  com- 
bustion products  are  ejected  at  one  time  and  half  at  another 
time.  To  assist  in  the  fractional  ejection  of  the  combustion 
products  the  pressure  of  the  incoming  explosive  mixture  is 
utilized  for  pushing  the  last  half  or  remnant  of  combustion 
products  from  the  inner  end  of  the  cylinder  to  the  outer  end 
thereof  and  into  position  for  their  ejection. 

No.  627,503. — Motor  Vehicle — John  D.  Humphrey,  New 
Britain,  Conn.,  assignor  of  one-half  Frank  H.  Afford  and 
John  E.  Curian,  same  place,  <and  James  I.  Curran,  Holyoke, 
Mass.    Application  filed  February  9,  1899. 

In  the  accompanying  drawings  the  letters  a,  ai,  a2,  and  33 
denote  parts  of  the  "vehicle  frame." 

The  letter  b  denotes  the  forward  axle,  a  swinging  axle 
bearing  wheels  bi  for  guiding  the  vehicle  in  its  travel. 

The  letter  c  denotes  a  gear  segment  fast  to  a  shaft  ci, 
stepped  in  a  pillow  block  cii,  mounted  on  the  frame  directly 
above  the  king-bolt  of  the  axle  b. 

The  letter  d  denotes  another  gear  segment  carried  by  n 
long  yoke  passing  laterally  over  the  frame  and  turned  down- 


ward  and  forward  at  its  ends,  which  are  made  fast  to  the 
axle  b. 

The  letter  e  denotes  a  vertical  idle  shaft  properly  supported 
from  the  vehicle  frame,  carrying  a  gear  ei,  which  meshes  into 
the  gear  segment  c,  and  another  gear  e2,  which  meshes  into 
the  gear  segment  d.  There  is  an  operating  handle  H  on  the 
upper  end  of  the  shaft  c,  by  the  manipulation  of  which  the 
operator  can  swing  the  axle  b  as  he  chooses  and  guide  the 
travel  of  the  vehicle  accordingly. 

The  letter  f  denotes  a  rotary  countershaft  driven  by  gears 
m  from  and  by  the  motor  M,  not  particularly  described  herein. 
On  each  end  of  it  is  a  clutch  mechanism  each  composed  of  the 
clutch  parts  g  and  gi,  the  former  of  which  has  a  short  longi- 
tudinally sliding  motion  on  the  shaft  f  and  is  provided  with  ^ 
cone  adapted  to  co-operate  with  a  conical  socket  in  the  clutch 
part  gi.  It  will  be  understood  that  when  this  cone  and  cone- 
socket  are  brought  into  firm  contact  the  rotary  motion  of  the 
part  gi  is  communicated  to  the  part  g,  but  that  when  they  arq 
separated  this  rotary  motion  fails  to  be  thus  communicated. 
It  is  a  matter  of  course  that  while  the  clutch  parts  g  have  the 
before  mentioned  sliding  motion  on  the  shaft  f,  they  at  the 
same  time  must  rotate  therewith. 

The  letter  h  denotes  the  handle  to  each  of  two  levers  hr, 
pivoted  qn  the  frame  and  which  control  the  said  meshing  and 
intermeshing  motions  of  the  clutch  parts  g. 

Each  clutch  part  g  is  practically  integral  with  a  sprocket 
wheel  i,  from  which  the  sprocket  chains  k  communicate  rotary 
motion  to  the  sprocket  wheels  1.  The  latter  are  clipped  and 
fixed  to  the  sides  of  the  traction  wheels  m,  which  are  loose  on 
the  fixed  axle  n.  duly  attached  to  the  vehicle  frame. 

The  use  of  the  conical  intermeshing  surfaces  of  the  clutrh 
mechanisms  prevents  that  sudden  starting  of  the  parts  in  rota- 
tion which  is  liable  to  break  them.  Moreover,  when  tho 
operator  desires  to  leave  the  vehicle  in  safety,  as  for  the  night, 
he  has  but  to  unship  the  shaft  ci  and  segment  c  and  carry 
them  with  him,  and  in  their  absence  no  unauthorized  person 
can  steer  the  vehicle.  Again  the  use  of  this  segment  with  the 
large  and  small  gears  e2  and  ei  necessitates  only  a  small 
movement  of  the  handle  H  to  swing  the  front  shaft  to  a  con- 
siderable degree. 

No.  627.842. — Motor  Vehicle — Gustave  Victor  Leon,  Chau- 
veau,  Paris,  France,  assignor  lo  La  Societe  Anonyme  de^ 
Voiturcttes  Automobiles,  same  place.  Application  filed  June 
23,  1898. 
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The  present  invention  has  for  its  object  improvements  in 
automotive  tricycles  of  the  type  intermediate  in  size  between 
a  velocipede  and  a  full-sized  road  carriage,  such  as  the  auto- 
tricycle,  the  invention  of  I.eon  Bollee,  patented  in  the  United 
States  of  America,  March  29,  1898,  No.  601,545,  these  im- 
provements of  removable  seats  and  parcel  carriers  to  be 
mounted  at  the  front  of  the  Bollee  tricycle. 


AUSTRALIAN  PATENTS. 


From  Phillips.  Ormonde  &  Co.,  patent  and  trade  mark 
agents,  533  Collins  street,  Melbourne,  Victoria,  who  are  in 
possession  of  further  information  if  wanted. 

Driving  Gear. — ^J.  W.  Brereton,  of  Ladywell  Athone,  West 
Meath,  Ireland.  5th  January.  1899.  No.  15,829.  In  the  Col- 
ony of  Victoria. 

Steam  Motor. — W.  Bailey,  Sandgate  Road,  Albion,  Bris- 
bane, Queensland.  3d  September,  1898.  No.  4.795.  In  the 
Colony  of  Queensland. 

Motive  Engines. — A.  Howard,  R.  N.,  of  1025  Pine  street, 
San  Francisco,  California,  U.  S.  A.  20th  December,  1898. 
No.  11,225.     In  the  Colony  of  New  Zealand. 

Induction  Valves  for  Motive  Engines  and  Gearing  to  Ac- 
tuate the  Same — A.  Howard,  R.  N.,  of  1025  Pine  street,  San 
Francisco,  California,  U.  S.  A.  20th  December,  1898.  No. 
11,225.     In  the  Colony  of  New  Zealand. 

Motor. — A.  Anderson  and  O.  Magnus,  both  of  2  Commer- 
cial Chambers,  Manse  street,  Dunedin,  New  Zealand.  22d 
April,  1898.     No.  10,528.     In  the  Colony  of  New  Zealand. 

A  Ntw  Motor. — A.  A.  Newnham  Howes  and  R.  G.  Apple- 
garth,  both  of  Wellington.  New  Zealand.  27th  February, 
1899.     No.  11,406.     In  the  Colony  of  New  Zealand. 

Automotor  Carriage  or  Vehicle — W.  J.  Brewer,  15  Den- 
bigh Place,  Belgrave  Road,  Pimlico,  London,  England,  and 
J.  E.  Cooper,  of  i  Gladstone  Villas,  Prince's  avenue,  With- 
ernsea,  in  the  County  of  Yoik,  London,  England.  24th  No- 
vember, 1898.  No.  2,309.  In  the  Colony  of  Western  Aus- 
tralia. 


WANTED. 

Special    contributors    to    The    Horseless   Ace   on 
all    important   subjects    relating   to    Motor  Vehicles. 
Fair  compensation.     Address   The    Horseless   Age,  ' 
150  Nassau  Street,  New  York. 


SPECIAL   NOTICES. 


St  92.00  mmimdkUri 
Umm,  payable  la  advaac*. 


FOR  SALE. 

A  few  latest  pattern  6  h.  p.  triple  cylinder,  horizon- 
tal, gasolene  motors  for  motor  vehicles.  Price,  $350.00 
net  f.  o  b.  Peoria.  Weight,  200  lbs.  Orders  taken 
for  complete  vehicles.     Duryea  Mfg.  Co.,  Peoria,  111. 

WANTED. 

Gasolene  or  Steam  Carriage,  second  hand,  but  in 
good  condition.  Give  full  particulars  and  price. 
Address  C    T.  J.,  care  The  Horseless  Age. 


Volume  I,  No.  1. 

PARTIES  having  copies  of  the  November,  189S, 
number  of  The  Horski^ess  Age,  which  they 
sit  willing  to  sell  or  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 
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95  and  97  Liberty  Street,  New  York  City. 
Demigner  of  General  and  St>ecial  Maebinerx- 

Drawittga  Made.     Corrempondenoe  Soiieited, 


SPARK    COILS 


For  Ignltini:  Qmm 
Engines,  Etc. 


I     Induction  Coils  giving  FAT  5paric. 
C.  F.  SPLITDORF, 
23  Vaadewdter  Street,   NBW  YORK. 


ILLUSTRATED    CATALOGUE 


OB' 


American  Motor  Carriages 

48  pp.,  55  Cuts,  showing  all   types  made  here. 

Mc«.  25  ccts.      THE  HORSELESS  AGE. 


No  Postage  Stamps. 


AmeriotLn  Traet  Society 
Building, 


Nassau  &  Spruce  Sts.,  NEW  YORK. 


^"t  •&•  av*  •k*  •K»  "K*  "K*  •K»  "K*  'K*  •K»  "V*  •K"  "K"  "k"  "K*  "K"  'K*  "K*  "k*  "k"  * 


••>•>•»•»>»»»»> >»>«>• >t»<»>»>i 


VOLUME  4  JULY   12,  1899  number  1 5 

The 
Horseless  Age 


< •••••*••*•• »  wtm  w  /«a^  T^  1  /  ¥¥  #1"^  1^  %  W  1"^  ^  1^    If   1  /  *• »•>>>»»•>>»» 

jt  jt  *H  jt  jt  jt  / .♦. ^G)    li/ldv  u/L/nxiL/vn  It  V  ©x. ■♦■    i  j«  j»  j«  j«  j«  .!« 


EVERY  WEDNESDAY 


^  ^  ^  ^  ■>^~|-^— ^    LYLIVI    KKLUINLOLIHI    ^^-^— iZZiZZZZ 


In  the 
Interest  of  the 

Motor  Vehicle  Ipdustrg. 

ESTABLISHED   1895. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies,   10  Cents. 

OFFICE  OF  PUBLICATION 

AmericQp  Tract  Society   Building,   jf^assau  and  Spruce  Streets, 

NEW   YORK. 


#    #    #    #  Ji!)j    #    #   .#  J/^...  lilb  #  Jfl^   #   ^   ^   W   m   Hi   #   iii!ltf| 


English  Motor  Vehicle  Show  at  Richmond,  page  7. 


THE   AMERICAN  MOTOR  CO 


l^lfflitesty  Strongest,  Simplest  motor  Made. 

Runs  toith  Gasoline,  Kerosene  or  Gas. 

FROM  1  TO  30  H.  P. 

IGNITION    OUTFITS 

OonaiatinQ  of  AMBRJCAN  COIL,  JGNITiON  PLUG  und 
SPECIAL  PRIMARY  or  STORAGE  BATTERIES!  omly 
abBolutBly  reliable  method  of  aparkiny  email  moiore    .    • 

ALSO   MANUFACTURERS   OF 

SPECIAL  WIRE  WHEELS,  REAR  AXLES,  DIFFERENTIALS,  CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES. 

AMERHIN  MOTOR  CO.,    - 


-    32  Broadway,  NEW  YORK. 


No.  2,  3»4   B.   H    P 


THE  AUTOMOBILE  CO.   OF  AMERICA. 

Munufmeturere    of 

MOTOR    VEHICLES, 

HYDRO-CARBON   SYSTEM. 
FOUR  OR  FIVE  DIFFERENT  TYPES  for  pleasure  and  baslaeu  oa  exMUtlMi. 


STAXHOPB  PHAETON,  4  H.  f.  MOTOR. 


HUDSON  BUILDING, 


NE^v  York. 


W^\} 


Six  Passenger  Hydrocarbon  Motor  Carriage. 


THE 

QEOriETRIC  LINE 

Ot  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  they 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  are  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads, 
Adjustable  Collapsing  Taps,  and 

Adjustable  Hollow  Milling  Tools, 

Manufactured  by  the 

GEOIVIETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 


DESCRIPTIVE 
MATTER  ON  DEMAND. 
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SIX    PASSENGER    MACHINE 

A  beautiful  ride  to  your  summer  home  in  the  mountains. 
You  can  live  in  the  country  twenty  miles  away  and  transact 
your  regular  business  in  the  city  if  you  own  a  Haynes  Apperson 
Gasoline  Motor  Carnage. 

Write  for  full  description  of  our  large  variety  of  carriages. 

THE  HAVNES-APPERSON  CO., 

KOKOMO,    IND. 
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The  Horseless  Age,  150  Nassau  Street,  New  York. 
Entered  at  the  New  York  post-office  as  second  class  matter. 
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Chicago  Wants  flotor  Drivers  Licensed. 


The  city  electrician  and  Mayor  of  Chicago,  who  are  lead- 
ing the  opposition  to  the  motor  Vehicle  in  that  city,  have 
drawn  up  a  letter  embodying  the  reasons  for  their  action, 
and  giving  in  brief  a  synopsis  of  the  terms  which,  in  their 
opinion,  should  be  included  in  the  bill  which  the  corporation 
counsel  is  preparing. 

The  reasons  which  they  assign  for  their  attitude  toward  the 
new  vehicle  show  that  they  are  laboring  uwier  the  same  mis- 
conception of  the  subject  that  is  prompting  the  introduction 
into  the  New  York  Assembly  of  a  similar  bill  requiring  that 
none  but  skilled  electricians  shall  operate  electric  vehicles. 
The  fundamental  error  here  is  a  failure  to  see  that  the  con- 
struction or  regulation  of  a  machine  and  its  ordinary  opera- 
tion are  two  separate  and  distinct  functions.  Clocks  and 
watches  are  running  in  every  household,  but  when  they  get 
out  of  order  they  are  taken  to  the  watchmaker  for  repair.    In 


the  thousands  of  factories  scattered  throughout  the  length 
and  breadth  of  the  land  are  hundreds  of  thousands  of  opera- 
tives tending  machines  requiring  various  degrees  of  skilL 
These  operatives  could  not  construct  the  machines  they  tend, 
nor  could  they  repair  them;  yet  in  the  manipulations  neces- 
sary for  the  rapid  and  accurate  performance  of  work  the  op- 
eratives are  more  expert  than  the  designers  and  mechanical 
engineers  who  build  and  repair  them.  In  other  words,  the 
operation  of  machinery  that  reaches  the  stage  of  perfection 
termed  industrial  or  commercial,  falls  necessarily  into  non- 
expert hands.  Competition  compels  this,  for  if  labor  of  too 
high  grade  is  needed  for  the  operation  of  a  new  machine  it 
cannot  compete  with  the  older  and  more  familiar  processes 
which  it  is  intended  to  displace.  This  truth  is  so  obvious  in 
all  branches  of  manufacture  that  further  discussion  is  unneces- 
sary. It  is  equally  true  of  the  driving  of  trolley  cars  an<} 
motor  vehicles,  the  operators  of  both  classes  of  macljines  be- 
ing persons  who  must  be  considered  as  mechanically  non- 
expert. 

The  qualifications  for  a  successful  driver  of  a  motor  vehicle 
are  the  same  as  those  found  in  a  good  cabman  or  stage 
driver.  It  is  of  course  desirable  that  the  motor  vehicle  driver 
should  have  a  superficial  knowledge  of  his  vehicle  so  that  he 
may  get  the  most  out  of  it  in  service  and  not  be  utterly  help- 
less in  case  of  accident,  but  the  technical  knowledge  of  the 
engineer  is  not  required  of  him.  So  much  for  the  first 
reason. 

The  second  is  also  founded  in  error,  for  it  is  evidently 
based  on  the  assumption  that  the  percentage  of  accidents 
caused  by  motor  vehicles  is  greater  than  that  caused  by  horse 
vehicles.  The  official  letter  says  vaguely  that  "accidents  have 
happened  through  careless  or  incompetent  drivers  of  motor 
vehicles."  This  is  a  statement  which  no  one  can  deny,  and 
which  will  stand  as  undeniably  true  to  the  end  of  time,  but  it 
is  incumbent  upon  the  authors  of  this  bill  to  prove  that  motor 
vehicles  are  extra  hazardous  and  that  the  control  of  them  is 
more  difficult  than  the  control  of  a  horse.    Unfortunately 
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public  officials  will  not  take  the  time  to  enlighten  themselves 
on  these  important  points  and  thus  be  able  to  legislate  intel- 
ligently, but,  influenced  solely  by  prejudice,  they  plant  them- 
selves stolidly  in  the  path  of  progress.  The  relative  manage- 
ability of  the  motor  vehicle  and  the  horse  can  easily  be  de- 
termined by  investigation  and  experience,  and  can  be  decided 
in  one  way  only — overwhelmingly  in  favor  of  the  motor.  So 
far  as  the  carelessness  and  incompetence  of  motor  drivers  is 
concerned  let  the  city  electrician  and  the  Mayor  of  Chicago 
look  the  facts  squarely  in  the  face  and  they  will  see  boys  of 
fourteen  to  sixteen  years  and  drunken  men  in  charge  of 
horses  in  all  our  large  cities,  driving  with  loose  reins  and  at 
unlawful  speeds;  they  will  see  horses  in  constant  use  that 
are  habitual  runaways,  liable  at  any  moment  to  dash  wildly 
through  the  streets,  carrying  death  and  destruction  with  them. 
Then,  if  they  will  visit  the  motor  vehicle  companies  and  learn 
the  character  of  their  drivers  and  the  wages  paid,  and  get  fur- 
ther light  by  riding  in  motor  vehicles  for  a  few  days,  they 
will  surely  be  convinced  of  their  mistaken  zeal  and  lay  this 
bill  on  the  table  indefinitely. 

The  fact  that  the  motor  vehicle  industry  is  new  and 
promises  such  phenomenal  development  attracts  to  it  a  higher 
class  of  labor  and  disposes  employers  to  be  more  careful  in 
the  selection  of  their  men. 

Among  the  recommendations  offered  by  the  Chicago  offi- 
cials the  only  one  of  any  practical  value  is  that  limiting  the 
speed  of  motor  vehicles  in  the  city  streets  to  8  miles  an 
hour.  It  could  be  wished  that  this  limit  might  be  raised  to 
10  miles  an  hour  because  of  the  superior  control  of  the  motor 
vehicle,  but  that  some  such  speed  limit  is  needed  is  generally 
conceded  by  the  reasonable  element  in  the  motor  vehicle  in- 
dustry.    

The  English  Automobile  Club's  Show. 

We  print  in  this  issue,  from  our  special  correspondent,  a 
very  complete  account  of  the  exhibits  at  the  Richmond  Auto- 
mobile Show,  held  by  the  Automobile  Club  of  Great  Britain 
last  month.  From  the  copious  illustrations  published,  a  very 
fair  idea  may  be  gained  of  the  many  different  types  of  vehicles 
now  on  the  market  in  Great  Britain,  and  a  realization  of  our 
own  inexcusable  backwardness  in  putting  the  new  vehicle  on 
a  manufacturing  basis  in  the  United  States.  It  was  not  until 
November,  1896,  that  the  Red  Flag  Law  was  abolished  in 
England  and  it  became  lawful  to  use  motor  vehicles  upon 
the  public  highways,  yet  in  less  than  three  years  a  very 
noticeable  progress  has  been  made,  notwithstanding  the  re- 
tarding effect  of  the  speculative  operations  of  the  British 
Motor  Syndicate. 

If  we  search  for  a  reason  for  our  own  deficiencies  in 
the  motor  industry  we  shall  not  need  to  look  further 
than  the  inventors  and  promoters  whose  absurd  claims 
and  wildcat  schemes  have  travestied  the  industry 
and  kept  capital  and  sound  business  ability  aloof  from  it. 


Happily  the  influence  of  the  boomers  is  on  the  wane  and 
sober  sense  and  legfitimate  enterprise  are  beginning  to  pre- 
vail. We  shall  not  long  be  at  the  end  of  the  procession. 
Men  of  cool  judgment  and  good  policy  who  have  been  hold- 
ing back,  hesitating  to  identify  themselves  with  the  new  in* 
dustry,  should  take  confidence  and  cast  in  their  lots  at  once. 
The  time  is  opportune.  A  considerable  fund"  of  knowledge 
and  experience  is  obtainable  to  serve  as  a  guide  and  enable 
the  manufacturer  to  avoid  a  repetition  of  others*  experimental 
mistakes,  and  the  motor  vehicle  is  admittedly  needed  in  all 
branches  of  the  world's  work. 


Dangers  of  Tube  Ignition. 


An  accident  which  occurred  to  a  gasolene  motor  carriage 
the  other  day  near  Manchester,  England,  exemplifies  well  the 
danger  of  the  tube  ignition.  The  carriage,  containing  a  driver 
and  two  ladies,  was  descending  a  steep  hill,  when  some  part 
of  the  steering  gear  broke  and  the  vehicle  was  suddenly  over- 
turned, pinning  the  occupants  underneath  while  the  gasolene 
leaked  on  to  the  burners  and  so  carried  the  fire  to  the  helpless 
prisoners  beneath. 

Timely  assistance  prevented  fatalities  but  the  driver  was 
very  severely  burned.  j 

The  recent  discussion  which  has  recently  taken  place  tn 
England  over  the*  respective  merits  of  tube  and  electric  igni- 
tion for  vehicle  motors  should  be  easily  answered  after  this 
acKTldciii.  Such  a  calamity  would  be  impossible  if  electric 
ignition  were  used. 


A  New  Name  For  It. 


While  the  philologists  are  amusing  themselves  with  the 
invention  of  new  names  for  the  motor  vehicle  a  Western 
newspaper  spontaneously  springs  upon  us  a  name  which,  in 
length  and  breadth,  far  surpasses  any  the  philologists  have 
yet  been  able  to  invent.  It  is  "horseless  carriage  bicycle,"  a 
medley  of  horses,  bicycles  and  carriages  that  is  not  so  in- 
appropriate a  description  of  the  work  of  some  of  our  inven- 
tors as  might  be  supposed. 


An  ordinance  requiring  fenders  on  all  motor  vehicles  is  alsi 
to  be  introduced  in  the  Chicago  Board  of  Aldermen,  and  a 
loud  protest  has  been  raised  by  the  local  manufacturers  on 
the  ground  that  the  fenders  would  prove  a  disfigurement. 

There  is  no  need  of  fenders  on  light  pleasure  carriages,  but 
they  will  probably  be  required  on  motor  omnibuses,  that  '.s, 
on  heavy  vehicles  making  relatively  high  speed.  A  weight 
and  speed  limit  would  then  determine  the  necessity  of  fen- 
ders. 
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Enslish  Motor  Vehicle  Show  at 
Richmond. 


THE   AUTOMOBILE   CLUB's    EXHIBITION   AT    klCHMONl*. 
(From  Our  Own  Correspondent.) 

I^ondon,  25th  Junc» 
The  leading  feature  of  the  week  in  English  motor  circles 
has,  of  course,  been  the  Automobile  Club's  Exhibition  at 
Richmond,  about  12  miles  out  of  London.  The  show  has 
been  held  in  a  number  of  temporarily-erected  marquees  in  the 
Old  Deer  Park,  and  as  these  arc  dotted  here  and  there  at 
some  distance  from  one  another,  the  exhibition  has  presented 
somewhat  of  a  straggling  appearance.  The  main  attraction 
has  undoubtedly  been  the  large  demonstrating  track,  on  which, 
thanks  to  the  fair  weather,  motor  vehicles  of  all  kinds  have 
been  careering  all  the  week.  Of  exhibitors  there  are  alto- 
gether about  57,  and  while  many  of  the  vehicles  displayed  are 
old  friends,  several  new  types  and  new  designs  of  old  ones 
are  shown, 

THK    STEAM    VEHJI-LES. 

Dealing  first  with  steam  vehicles,  of  which  an  instructive 
display  is  made,  Uie  first  place  may  be  accorded  to  the  Liquid 
?uel  Engineering  Co.,  of  East  Cowes,  Isle  of  Wight,  who 
^thow  a  highly-finished  steam  bus,  constructed  for  a  French 
company  for  service  between  Hyercs  and  Toulon,  in  the  south 
of  France.  The  bus  is  arranged  to  accommodate  28  pas- 
sengers— 16  inside  and  12  on  top^there  being  also  storage 
room  on  the  roof  for  about  10  cwt,  of  baggage.  The  Liquid 
Fuel  Co/s  system  has  been  frequently  described,  so  that  it 
will  sufBce  to  say  that  the  boiler  is  of  the  water* tube  type, 
is  oil-fired,  and  is  located  in  the  fore  part  of  the  vehicle. 
The  engines  are  of  the  horizontal  compound  reversing  type 
of  45  H,  P.  The  power  of  the  motor  is  transmitted  to  the 
differential  counter-shaft  by  bevel  gearing  and  from  the  lat- 
ter to  the  rear  wheels  through  pinions,  gearing  with  inter- 
nally-toothed rings  bolted  to  the  wheels. 

The  most  novel  steam  vehicles  displayed  are  those  shown 
by  the  Clarkson  &  Capel  Steam  Car  Syndicate,  of  Deverell 
St.,  Gt.  Dover  St.,  London,  S,  E.,  and  as  this  concern 
appears  to  be  the  only  one  working  with  a  view  of  produc- 
ing a  light  steam  carriage  in   England,  the  details  will   be 


read  with  interest.  Their  exhibit  comprises  a  stemm  lorry, 
a  landau  and  a  two-seated  victoria.  The  lorry  is  intended  to 
carry  a  load  of  four  tons,  the  tare  weight  being  58  cwt.  The 
boiler  is  oil-fired  and  is  located  in  the  front  portion  o£  the 
vehicle.  It  supplies  steam  to  a  17  H.  P.  enclosed  compound 
engine.  The  power  is  transmitted  through  chain  gearing 
both  from  the  motor  shaft  to  the  countershaft  and  trom  tnc 
latter  to  the  rear  axle.  The  water  supply  to  the  boiler  is 
automatically  controlled  by  Clarkson  &  Capel's  reciprocat- 
ing float  gear,  and  renders  the  boiler  practically  independent 
of  the  driver's  attention.  The  oil  fuel  is  consumed  on  Clark- 
son's  system,  and  is  automatically  regulated  according  to 
steam  pressure.  The  exhaust  steam  is  condensed  by  the  at- 
mosphere acting  upon  wire  covered  copper  tubes  fitted  into 
the  roof  of  the  cab  over  the  driver*  under  which  is  located 
a  large  horizontal  fan.  driven  by  a  rope  off  the  motor.  This 
condenser  does  away  with  the  necessity  for  carrying  a  large 
supply  of  water,  and  secures  the  advantage  of  supplying  the 
boiler  with  clean  distilled  water  that  keeps  the  interior  of 
the  boiler  free  from  deposit,  and  thus  does  away  with  the 
necessity  for  frequent  cleanings.  The  lorry  is  provided  with 
a  two-speed  gear,  giving  six  miles  an  hour  on  the  level  and 
two  miles  uphill. 

The  two-seated  victoria  is  a  converted  horse  vehicle.  The 
boiler  is  of  the  semi-Hash  type  and  is  located  at  the  rear.  It 
is  oiled-fired  and  supplies  steam  to  a  4  H.  P.  twin-cylinder 
double-acting  engine.  Only  one  speed  gear  is  used»  the 
power  and  speed  being  controlled  by  the  steam  throttle  solely. 
In  the  front  of  the  carnage  is  fixed  one  of  the  firm*s  air 
condensers,  w*hich  is  assisted  by  tubular  wings  over  the  front 
wheels.  The  fuel  and  reserve  water  tanks  contain  sufficient 
for  a  50-mile  run,  and  the  pressure  gauges,  as  well  as  fuel 
and  water  quantity  indicators,  are  placed  conveniently  in  view 
of  the  driver.  Two  powerful  band  brakes  acting  upon  the 
driving  wheels  are  operated  by  a  foot  lever.  The  motor 
transmits  its  power  to  a  countershaft  by  a  driving  chain, 
while  pinions  on  the  end  of  the  countershaft  gear  with  inter- 
nally-toothed rings  bolted  to  the  rear  road  wheels.  The 
weight  of  the  carriage  complete  is  12  cwt. 

The  landau  is  of  very  novel  appearance,  and  has  been  de- 
signed to  secure  the  utmost  possible  comfort  to  the  pas- 
sengers. The  body  is  suspended  by  C-springs  on  an  under- 
frame   that   carries  all   the   machinery.    The   undcrframe    is 
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gear,  but  from  a  cursory  inspection  I  gathered  that  the  rear^ 
axle,  which  is  a  compound  one,  is  driven  by  spur  wheels." 
The  rear  wheels  are  mounted  loosely  on  the  solid  axle  and 
are  driven  through  the  medium  of  springs  attached  both  to 
the  hubs  of  the  wheels  and  to  the  hollow  axle  surrounding 
the  solid  one.  A  two-speed  gear  is  provided,  with  the  low 
one  of  which  it  is  stated  that  a  gradient  of  i  in  6  has  been 
climbed. 

Bayleys,  Ltd.,  of  Newington  Causeway,  Southwark,  S.  E., 
exhibit  a  new  lorry  which  is  a  combination  of  parts  of  other 
vehicles,  comprising  a  coke-fired  De  Dion  water-tube  boiler,  a 
Straker  motor,  and  a  transmission  pechanism  very  similar 
to  that  employed  on  the  Daimler  gasoline  carriages.  The  vehi- 
cle is  stated  to  weigh,  unladen,  58  cwt.,  and  to  be  designed  to 
carry  a  load  of  four  tons.  The  engine,  which  is  of  the  ver- 
tical compound  type,  is  arranged  under  the  driver's  seat  and 
is  stated  to  indicate  20  h.p.,  the  normal  speed  being  500  rev- 
olutions per  minute.  The  shafk  of  the  motor  extends  from  the 
front  right  to  the  rear  of  the  car,  where  the  power  is  trans- 
mitted through  bevel  gearing  ti>  an  intermediary  shaft.  The 
latter  carries  at  its  ends  small  pinions,  which  gear  with  in- 
ternally-toothed rings  bolted  to  the  rear  road  wheels.  A  va- 
riable speed  gear  is  provided,  and  it  is  stated  that  the  lorry 
can  attain  any  desired  speed  from  two  to  seyen  miles  per 
hour. 

Des  Vigaes,  Cloud  &  Co.,  of  Strand-on-the-Green.  Chis- 
wkk,  S.W.,  is  a  new  firm,  making  a  specialty  of  boilers  and 
engines  for  steam  vehicles.  Four  boilers  are  exhibited — 
a  7-h.p.  water-tube  type,  weighing  204  lbs.;  an  8-h.p.  semi- 
water  tube,  weighing  270  lbs.;  a  7-h.p.  fire-tube  type,  whose 
weight  is  3^  cwt.,  and  another  of  the  same  type  of  4  h.p. 
and  weighing  2  cwt.  Of  small  steam  engines,  a  well-finished 
3-inch  set  of  the  two-cylinder  vertical  type  is  shown,  as  well 
as  a  small  and  light  high  speed  horizontal  engine. 


(EMPLOYED  IN  STEAM  LORRV).      ELEVATION  AND  SECTION  THROUGH  CENTRE. 


your  representative  an  opportunity  for  inspecting  the  new|  IBSi  [gasoline  vehicles. 

Gasoline  vehicles  form  by  far  the  great  majority  of  the 
exhibits.  A  good  many  of  these  are  now  well  known,  but 
several  are  quite  new. 

The  Daimler  Motor  Co.,  Ltd.,  of  Coventry,  have  a  large 
display  of  different  types  of  vehicles,  all  mounted  on  the 
standard  Panhard-Daimler  frame,  with  5j4-b.h.p.  motor  in 
front.  Most  of  the  vehicles  are  provided  with  four  speeds, 
ranging  from  four  to  sixteen  miles  per  hour,  together  with  a 
backward  motion.  Stronger  gearing  is  now  being  fitted  into 
the  vehicles,  while  larger  bearings  generally  are  being  em- 
ployed. The  Daimler  Co.  are  also  now  fitting  their  vehicles 
with  a  water-cooling  coil,  by  the  use  of  which  the  amount  of 
water  to  be  carried  for  cooling  purposes  is  reduced  to  four 
gallons,  sufficient,  the  makers  state,  for  an  ordinary  day*s 
run,  without  it  being  necijssary  to  refill  the  water  tank.  The 
vehicles  of  this  Co.  lirliich  have  undoubtedly  attracted 
most  attention  at  the  show,  are  the  new  light  two-seated  car- 
riages. One  of  these  is  fitted  with  a  4-h.p.  motor,  and  the 
ether,  with  a  motor  capable  of  working  up  to  554  h.p;  The 
latter  car  weighs  complete  only  9  cwt.,  and  is  fitted  with  two 
speeds,  eight  and  sixteeji  miles  per  hour,  a  hill-climbing  .gear 
giving  four  miles  per  hour,  and  a  reverse  motion.  The  Daim- 
ler Co.  also  exhibit  the  two  huge  delivery  vans  recently  con- 
structed for  the  British  Postoffice. 

One  of  the  first  exhibits  to  attract  attention  on  entering  the 
exhibition  is  that  of  the  Motor  Mfg.  Co.,  Ltd.,  of  Coventry. 
The  display  is  of  a  very  varied  character,  comprising  no  less 
than  five  distinct  types  of  vehicles.  First  we  find  motor- 
tricycles  and  quadricycles  fitted  with  a  i^-h.p.  English-built 
motor  of  the  De  Dion  type.  The  second  type  is  to  be  found 
in  a  three-seated  Bollee  voiturette  adapted  to  seat  two  per- 
sons in  the  front,  with  the  driver  at  the  rear.  Class  No.  3 
is  to  be  found  in  the  Panhard-Daimler  vehicles  fitted  with  a 
5^-b.h.p.  motor  on  a  standard  frame.    Of  these  several  arc 
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shown,  ranging  from  a  neat  four-seated  dog-cart  to  a  nine- 
seated  chars- a- banc  of  the  kind  now  being  employed  for 
public  service  in  various  parts  of  the  United  Kingdom*  In 
this  class  must  also  be  included  two  motor  parcels  vans  capa- 
ble of  carrying  loads  up  to  close  upon  one  ton-  Type  No.  4 
is  to  be  found  in  the  Sandringham  phaeton.  This  is  a  four- 
seated  vehicle  of  the  type  introduced  toward  the  end  of  last 
year.  It  is  fitted  with  a  6'h.p.  Iden  horizontal  motor,  four 
forward  speeds  and  one  reverse  motion  being  available.  The 
principal  novelty  at  this  stand  is,  however,  the  Princess  two- 
seated  sociable  car  in  which  the  motor  is  of  ihe  two-cylinder 
horizontal  type  of  454 -b. p.,  with  tube  ignition  and  water- 
jacket.  The  power  is  transmitted  from  the  motor  shaft  to 
the  counter  shaft  by  spur  wheels  and  from  the  latter  to  the 
rear  road-wheel  axle  by  a  central  single  chain  drive.  Three 
forward  speeds  and  two  reverse  motions  are  provided,  while 
a  special  feature  is  the  provision  of  a  governing  device  by 
means  of  which  when  the  car  is  at  rest  the  motor  may  be 
kept  in  motion,  but  slowed  down  to  the  extent  of  but  one 
explosion  per  minute.  The  vehicle,  which  weighs  complete 
only  8|^  cwt.,  is  provided  with  a  detachable  dashboard,  in 
place  of  which  a  small  additional  front  scat  can  quickly  be 

fitted.  ^^^^    ^^    -^p^  — 

The  exhibit  of  Stirling's  Motor  Carriages.  Ltd.,  Hamilton. 
N.  B.,  is  deserving  of  the  highest  praise  as  showing  what 


GOBRON-BRItUE  CARRIAGE, 
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high-class  carriage  buildcr^s  work  can  be  applied  to  motor 
vehicles.  The  company  show  five  vehicles,  all  of  the 
sUndard  Panhard-Daimler  type;  the  motor  of  5«i-b;h.p.  and 
the  transmission  gear  all  being  mounted  on  a  distinct  frame. 
Another  section  of  the  Stirling  exhibit  which  has  come 
in  for  a  large  amount  of  attention  is  the  Stirling- Penningtoji 
carriage,  tw*o  of  these  vehicles — a  Victoria  de  luxe,  and  a 
neat  design  of  four-seated  vehicle— are  shown.  The  Pen- 
nington motor  is  mounted  under  the  floor  of  the  vehicle, 
the  tly-whcel  being  fixed  horizontally.  Some  alteration  in 
the  driving  gear  appears  to  have  been  made  since  the  writer 
last  inspected  a  Pennington  car— the  motor  driving  a  hori- 
zontal pulley  at  the  rear  by  means  of  a  light  cycle  chain, 
I  he  pulley  being  now  connected  to  the  front  wheel  axle  by  a 
belt  in  place  of  a  rope  as  formerly.  Another  feature  is  that 
no  carburettor  is  employed  in  connection  with  the  motor. 
the  oil  being  fed  directly  into  the  explosion  chamber,  passing 
on  its  way  through  the  exhaust  silencer  and  so  receiving  a 
preliminary  heating.  Attention  is  also  drawn  to  the  small 
amount  of  cooling  water  required.  Altogether  the  Penning- 
ton  car  is  built  on  novel  lines  and  although  a  good  deal  of 
scepticism  is  still  being  shown  in  regard  to  it.  it  is  well 
worthy  of  close  inspection.  The  scepticism  referred  to  has 
no  doubt  been  largely  due  to  the  air  of  mystery  surrounding 


the  carriage,  the  makers  not  being  wi!Hng  to  impart  any  in- 
formation as  to  the  motor  and  its  capacity,  etc.  One  feature 
of  the  carriage  which  struck  us  most  unfavorably  is  the  chain 
connecting  the  motor  with  the  intermediate  pulley.  The  drive 
is  a  very  long  one  and  is  done  by  a  light  chain  of  the  cycle 
type,  working  on  horizontally-fixed  sprockets.  It  is  difHcult 
to  see  how  this  chain  can  work  properly  as  soon  as  it  has 
*' stretched.'*  the  only  thing  apparent  being  that  it  will  simply 
drop  off  the  sprockets. 

The  largest  stand  in  the  show  is  undoubtedly  that  of  the 
Automobile  -Association,  Ltd.,  of  Notting  Hill,  S.  W,  The 
brief  epitome  of  this  company's  exhibits  in  the  catalogue 
alone  occupies  nine  pages,  so  that  the  variety  of  the  display 
will  be  at  once  apparent.  Pnlly  a  dozen  diflfcrent  types  of 
German  and  French  motor  carriages  are  shown  in  addition 
to  a  number  of  motor  tricycles.  A  novelty  in  the  latter  class 
is  a  Barricre  arranged  for  two  riders  side  by  side.  The  lead- 
ing novelty— in  fact  the  vehicle  only  arrived  from  France 
after  the  exhibition  opened — is  the  ** Silent"  car,  made 
by  Gobron  Sc  Brillie,  of  Paris,  It  is  claimed  that  these  arc 
the  first  carriages  driven  by  a  petroleum  motor  which  are 
absolutely  free  from  vibration.  The  frame  of  these  vehicles 
is  built  up  of  lubes,  and  the  body  attached  through  the 
medium  of  rubber  springs,  in  addition  to  the  ordinary  plate 
springs.  In  the  motor  there  are  two  vertical  cylinders;  each 
cylinder  has  two  pistons,  the  explosion  taking  place  between 
each  pair.  The  two  lower  pistons  are  connected  hy  the  rods 
to  the  cranks  in  the  usual  way;  the  connecting  rods  of  the 
two  upper  pistons  are  bolted  to  the  crosshead.  at  the  ex- 
tremities of  which  are  the  two  double  connecting  rods,  which 
work  on  the  cranks,  fixed  180  degrees  from  the  others. 
There  are  thus  in  this  motor  four  pistons,  and  in  effect  four 
cylinders,  four  cranks,  and  four  connecting  rods.  Notwith- 
standing this  large  number  of  moving  parts  the  motor  is 
stated  to  run  remarkably  smoothly,  this  being  due  to  the 
great  care  that  has  been  taken  in  the  design  so  as  to  secure 
absolute  balance  as  far  as  possible,  there  being  an  impulse 
to  the  motor  shaft  every  revolution.  The  admission  and  ex- 
haust are  operated  m  the  usual  way,  but  a  special  device  is 
used  to  graduate  the  admission  of  oil  to  the  carburator.  The 
cylinders  are  water-jacketed,  and  the  water  circulated  by 
means  of  a  small  plunger  pump.  The  hot  water  passes 
through  a  radiator  coil  in  the  front  of  the  car.  The  wate** 
tank  holds  about  four  gallons.  As  regards  the  gearing  there 
are  three  forward  and  one  astern  speeds.  The  highest  speed 
is  about  20  miles.    These  vehicles  are  good  hill  climber*. 

The  motor,  which  is  of  6  h,p.,  runs  normally  at  700  revolu- 
tions. The  transmission  is  effected  by  gear  wheels,  there 
being  two  intermediary  shafts,  a  friction  clutch  being  ar- 
ranged  on  the  fast  one,  the  connection  between  the  second 
intermediary  and  the  rear  road-whecis  being  effected  by  chain 
gearing.  The  carriage,  which  is  very  elaborately  and  com- 
fortably finished,  takes  the  form  of  a  five-seated  w*agonette. 
The  Gohron  &  Brill ie  carriage  comprises  so  many  novel  fea- 
tures as  regards  both  the  motor  and  the  transmission  gear 
that  I  propose  later  on  to  refer  to  it  again  at  greater  length. 

The  popular  little  Ben?,  motor-carriages  are  kept  well  to 
the  front  by  Hewetsons,  Ltd.,  of  Dean  street*  Oxford  street, 
London,  W..  who  have  about  a  dozen  of  different  types  on 
view.  It  is  difficult  to  say  much  that  is  not  already  known 
of  these  cars.  It  may  be  mentioned,  however,  that  the  1899 
type  of  *'Idear'  two- seated  car  is  fitted  with  three  forward 
speeds,  including  a  hill-climbing  gear,  by  means  of  which  it 
is  claimed  the  vehicle  can  mount  gradients  of  i  in  4.    The 
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various  details  of  the  car  have  also  been  modified  and 
strengthened  as  experience  has  shown  to  be  necessary. 
Hewetsons  have  also  on  view  a  large  Benz  brake  capable 
of  accommodating  six  persons.  The  mechanism  of  this  is 
on  the  same  lines  as  the  other  Benz  vehicles,  the  counter- 
shaft being  belt-driven,  with  three  forward  speeds  and  one 
backward.  The  motor  of  this  vehicle  is  a  double-cylinder 
one.  capable  of  working  up  to  8  h.p.  The  weight  of  the  car- 
riage complete  is  about  21  cwt. 

The  exhibit  of  the  International  Motor-Car  Co..  of  15  High 
Road,  Kilburn,  includes  a  number  of  their  well-known  little 
International  carriages,  built  on  Benz  lines,  but  now 
fitted  with  petroleum  motors  of  4^  h.p.,  of  English  make, 
and  a  ''crypo''  gear,  which  enables  them  to  mount  the  stifFest 
hills.  This  company  have  also  recently  adapted  these  cars 
to  seat  three  persons  by  arranging  an  additional  seat  in  place 
of  the  ordinary  dashboard;  the  seat  is  so  fitted  that  it  can 
readily  be  removed  and  the  dashboard  re-attached   when  de- 
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sired.  A  carriage  on  the  stand  which  has  attracted  consid- 
erable attention  is  a  five-seated  Parisian  Victoria,  built  in 
Paris  to  the  order  of  Baron  de  Zuylen  de  Nyvelt  The  car- 
riage is  fitted  with  a  two-cylinder  Benz  motor,  capable  of 
working  up  to  9  h.p.  The  transmission  gear  is  also  of  the 
Benz  type,  three  forward  speeds  and  two  reverse  being  pro- 
vided. Another  vehicle  which  is  claimed  to  be  suitable  for 
public  service  is  a  French  brake,  on  the  Benz  system,  capable 
of  accommodating  14  passengers.  The  motor  is  of  the  two- 
cylinder  petroleum  type  of  12  h.p.  The  transmission  is  ef- 
fected by  means  of  belts;  three  forward  speeds,  including  a 
hill-climbing  gear,  being  provided.  The  cylinders  are  water- 
jacketed,  a  double  water  tank,  a  circulating  pump^  and  a 
water-cooling  coil  being  provided.  The  wheels  arc  titted  with 
rubber  tires,  while  brakes  of  the  Lehut  type  are  arranged 
to  act  on  the  hubs  of  the  rear  wheels. 

Heavy  oil  in  contradistinction  to  gasoline  forms  the  feature 
of  the  vehicles  shown  by  Roots  &  Venables.  of  100  West- 
minster Bridge  Road,  London,  S.E.  One  of  the  vehicles  is 
a  light  carriage  designed  to  carry  two  persons  at  a  maximum 
speed  of  12  miles  per  hour  on  the  level,  with  a  slower  speed 
for  inclines.  It  is  driven  by  a  Roots'  single-cylinder  motor 
of  3  i.h.p.,  using  ordinary  kerosene  oil.  There  are  two  fric- 
tion clutches,  giving  speeds  of  4  and  12  miles  per  hour 
respectively,  but  any  speed  between  one  mile  and  the  maxi- 
mum can  be  obtained.  Two  independent  brakes  are  pro- 
vided. The  cylinder  is  water-jacketed,  the  storage  tanks 
having  a  sufficient  capacity  for  oil  and  water  for  a  journey 
of  about  five  hours.  The  countershaft  is  chain-driven,  while 
the  connection  between  the  countershaft  and  the  rear  axle 
is  also  by  chain  gearing.  A  feature  is  the  water  condensing 
coil,  which  consists  of  a  series  of  copper  tubes  fitted  round 
the  fly-wheel  in  such  a  way  that  the  latter  works  within  the 
coil.  Roots  &  Venables  are  also  showing  their  light  com- 
mercial van,  designed  to  carry  a  load  of  about  one  ton.  Ii 
is  fitted  with  a  6}^-h.p.  motor.  The  consumption  of  oil  for 
an  average  run  of  50  miles  is  about  5  1-3  pints  per  hour;  the 
cost  of  a  50-mile  run  being  about  40  cents.  In  this  vehicle 
two  clutch-speeds  forward,  the  one  of  3  miles  and  the  other 
of  10  miles  per  hour,  and  one  clutch-speed  backward  of  5 
miles  per  hour,  are  provided;  but  as  in  other  vehicles  of  this 
firm's  manufacture,  the  van  can  be  driven  at  any  speed,  by 
graduating  the  friction  clutches,  between  i  and  6  miles  an 
hour. 

The  only  novelty  at  the  stand  of  Friswell,  Ltd.,  of  Holborn 
Viaduct,  London,  E.  C,  is  the  "Elan"  two-seated  gasoline 
carriage,  seen  for  the  first  time  in  England.  The  motor, 
which  is  located  in  the  fore  part  of  the  frame,  is  of  the  ver- 
tical type;  it  comprises  two  cylinders,  with  electrical  igni- 
tion, and  is  capable  of  working  up  to  3  h.p.  For  cooling 
purposes,  radial  libs  are  relied  upon,  aided  by  a  small  fan 
driven  off  the  motor,  which  is  located  in  the  front  portion  of 
the  carriage.  As  regards  the  transmission  gear,  in  line  with 
the  motor-shaft,  and  connected  with  it  by  a  friction-clutch 
working  inside  the  fly-wheel,  is  a  variable  speed  gear  shaft, 
suitably  enclosed.  Four  forward  speeds — 6,  12,  24  and  35 
kilometres  an  hour — and  one  backward  are  provided,  all  con- 
trolled by  a  single  lever  within  convenient  reach  of  the  driver. 
From  the  variable  speed  shaft  power  is  transmitted  through 
bevel  wheels  to  the  differential  shaft,  and  from  the  latter  to 
the  rear  wheels  through  the  usual  sprocket  wheels  and  chains. 
Three  brakes  are  provided. 

A  gasoline  carriage  at  the  exhibition  which  comprises 
probably  more  novel  points  than  any  other  is  that  exhibited 
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by  F.  W.  Lanchesler,  of  59  Lincoln's  Inn,  Corporation  street, 
Birmingbarn*  I  am  only  able  to  give  a  few  particulars  of  the 
carriage  which  lakes  the  form  of  a  two-seated  phaeton,  as 
the  whole  of  the  motor  and  transmission  gear  is  completely 
boxed  in,  and  therefore  not  open  for  inspection;  Mr,  Lan- 
chestcr.  too,  not  being  very  communicative  regarding  the 
details.  I  was,  however,  able  to  glean  from  him  a  few  of  the 
leading  details.  A  striking  feature  of  the  car  is  that*  notwith- 
standing the  small  seating  capacity,  the  motor  is  capable 
of  working  up  to  8  b.h.p.  The  motor,  which  is  arranged  at 
about  the  centre  of  the  frame,  under  the  seat,  comprises  two 
horizontal  cylinders,  5 -in.  diam.  by  s-in.  stroke,  facing  each 
other  in  the  same  line.  Two  connecting  rods  are  attached 
1o  each  piston.  There  are  two  cranks  independent  of  each 
other,  and  two  fiy-wheels  also  independent  of  each  other 
but  keyed  respectively  to  the  two  crank  shafts,  one  of  which 
is  3  in.  above  the  centre  line  of  the  engine,  the  other  3  in. 
below  it.  One  connecting  rod  from  each  piston  goes  to  the 
upper  crank  pin  and  one  to  the  lower,  a  kind  of  diamond- 
shaped  linkage  when  the  pistons  arc  at  mid  stroke  being 
thus  formed.  It  may  also  be  stated  that  the  two  crank 
shafts  revolve  in  opposite  directions,  while  to  counteract  any 
vibration  balance-weights  are  attached  to  the  connections  of 
the  crank  webs.  Another  feature  of  the  motor  is  that  no 
water-jacket  is  employed  for  cooling  purposes,  this  being 
replaced  by  an  air-jacket,  the  details  of  which  have  not  been 
made  known.  The  ignition  is  electric,  an  ingenious  magneto- 
electric  device  being  employed,  the  rim  'of  the  f!y-wheel  being 
utilized  to  carry  or  form  a  permanent  magnet,  which,  in  re- 
volving, produces  an  electrical  current  in  a  small  armature 
geared  near  it*  A  hit-and-miss  governor  is  fitted  to  the 
motor,  and  by  means  of  small  levers  within  convenient  reach 
of  the  driver's  hand  the  rate  of  sparking  can  be  advanced 
or  retarded  as  desired. 

Another  new  carriage  to  English  automobilists,  although 
it  has  been  on  the  market  for  some  time  in  France^  where 
it  is  built,  is  the  Del  ah  aye,  exhibited  by  the  Pelahaye  Motor- 
Car  Co.,  of  Donington  Hotise.  Norfolk  street,  London,  W.C, 
The  vehicle  is  a  four-seated  phaeton,  a  detachable  seat  being 
also  provided  so  that  it  may  accommodate  five  persons.  The 
motor,  a  two-cylinder  one  of  8-h.p.,  is  of  the  horizontal 
petroleum  type,  with  water-jacket  and  electric  ignition.  The 
transmission  of  the  power  is  eflfected  by  means  of  belts  to 
an  intermediate  shaft,  three  forward  speeds  and  one  astern 
being  provided.  A  hill-climbing  gear  is  also  fitted,  by  means 
of  which  gradients  of  I  in  6  can,  it  is  claimed,  be  mounted. 
From  the  intermediate  shaft  to  the  rear  axle  the  power  is 
transmitted  by  the  usual  driving  wheels  and  sprocket  chains. 
The  cylinder-cooling  water-circulation  is  maintained  by  a 
pump,  a  special  condensing  coil  being  arranged  under  the 
fore  part  of  the  carriage.  A  feature  of  the  Delahaye  car 
is  that  the  speed  of  the  motor  is  not  regulated  by  the  electric 
ignition  device,  but  by  varying  the  quality  of  the  eJCpIosivc 
mixture  allowed  to  pass  to  the  explosion  chamber,  the  con- 
trol being  by  means  of  a  small  pedal.  The  frame  is  built  of 
steel  tubing,  the  weight  complete  being  about  19  cwt.  A 
maximum  speed  of  27  miles  an  hour  can,  it  is  claimed,  be 
attained. 

The  main  feature  of  the  exhibit  of  the  Southern  Motor-Car 
Co,,  of  59  Brixton  Road,  London.  S.W.,  is  the  ''Georges 
Richard"  light  two-seated  petroleum  motor-carriage  known 
as  the  "Duke,"  French  built,  and  very  much  on  the  lines 
of  the  well-known  Benz  carriages  so  far  as  the  motor  and 
power-transmission    arc    concerned.    The    motor   is  of  the 


single-cylinder  type,  capable  of  working  up  to  3^-h*p.  It 
is  located  in  the  rear  of  the  vehicle;  its  normal  speed  is  750 
revolutions,  but  it  may  be  varied  from  between  300  and  1,200 
revolutions  by  varying  the  amount  of  carburctted  air  allow^ed 
to  pass  to  the  explosion  chamber  and  by  the  electrical  igni- 
tion. The  cylinder  is  water-jacketed.  Three  changes  of 
speed — 5,  12  and  20  miles  per  hour—including  a  new  hill- 
climbing  gear,  are  provided,  the  transmission  being  eflfected 
by  means  of  belts  working  on  fast  and  loose  pulleys.  The 
speed  levers  are  all  mounted  on  the  steering  standard.  Two 
brakes  are  fitted,  one  acting  on  the  rear  road-wheel  tires,  and 
one,  a  band  brake,  acting  on  collars  attached  to  the  rear 
wheels.  The  last-mentioned  brake  is  so  arranged  that 
when  applied  the  driving  belts  are  at  the  same  time 
shipped  on  to  the  loose  pulleys,  thus  disengaging  the  motor 
from  the  power  transmitting  mechanism. 

Gasoline  motor  carriages  and  cycles  are  also  shown  by  the 
Ariel  Cycle  Co.,  Ltd..  of  Birmingham,  La  Socicte  des  Vor- 
turcs  Automobiles  Decauville,  of  Paris,  La  Societe  Francaisc 
d'Automobiles,  of  Paris,  (fitted  with  Gaillardet  motor  illus- 
trated in  a  recent  issue  of  the  Horseless  Age);  Marshall  St 
Co.,  Manchester  (Flurtu),  Yorkshire  Motor-Car  Co.  (the 
doctor's  carriage  referred  to  in  London  Notes  last  week); 
the  Motot  Carriage  Supply  Co.,  London,  two  German -built 
Daimler  lorries  of  ugly  design,  a  German-built  Daimler 
wagonette,  the  Prince  Albert  two-seated  carriage,  the 
**Motor-Wheel/'  Simms*  petroleum  motor.  Simms'  magneto, 
electric  ignition  device,  etc* 

ELECTRIC    VEHICLES. 

The  display  of  electric  vehicles  is  a  most  meritorious  one, 
although  regret  has  been  expressed  at  the  absence  of  the  well- 
known  "Columbia**  vehicles  of  the  Columbia  Automobile 
Co.,  Hartford,  Conn. 
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HEAPLAPSD  CONVfrRIKI)  MAIL  PHAEION, 

Headland's  Patent  Electric  Storage  Battery  Co,.  Ltd,  of 
12  Pall  Mall,  London,  SAV.,  exhibit  four  different  types  of 
electric  vehicles,  the  leading  feature  of  all  of  which  is  the 
Headland  accumulator,  which  is  claimed  to  be  constructed 
with  a  view  of  giving  great  mechanical  strength,  at  the  same 
time  permitting  of  high  rates  of  discharge  and  securing  free- 
dom from  buckling  and  disintegrating  of  paste.  The  vehicles 
shown  are — a  convened  horse-drawn  mail  phaeton,  a  three- 
seated  phaeton,  a  two-seated  phaeton,  and  a  four-seated 
Victoria,    The  first-named  has  a  3-h.p.   motor,   driving  the 
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rear  axle  by  bevel  gearing.  Three  speeds  are  provided  for — 
3,  7  and  14  miles  an  hour.  They  are  obtained  by  grouping 
the  40  cells  of  the  battery,  which  has  a  capacity  of  150  am- 
pere-hours, in  the  parallel-series  method.  The  carriage  has 
a  traveling  capacity  of  about  35  miles  with  one  charge.  The 
other  vehicles  differ  only  in  the  transmission  gear — in  the 
two-seated  phaeton  the  motor  drives  the  front  axle  by  chain- 
gear;  in  the  three-seated  phaeton  the  front  axle  is  driven  by 
worm-gearing,  and  in  the  four-seated  Victoria  the  motor  is 
geared  to  the  front  road-wheels  by  pinions  engaging  with 
internally-toothed  rings  bolted  to  the  wheels. 

A  newcomer  in  the  field  of  electric  vehicles  is  the  Electrical 
Undertakings,  Ltd.,  of  Miller  street,  High  street,  Camden 
Town,  N.W.,  which  is  showing  a  new  type  of  electric  vehicle, 
built  on  Leitncr's  system.  Two  vehicles  are  shown,  a  four- 
seated  sporting  trap  and  a  two-seated  buggy.  Two  motors, 
of  the  Lundell  type,  and  of  2j/^-h.p.  each,  are  provided — one 
to  each  of  the  rear  road-wheels — the  connection  being  by 
means  of  spur-wheels  on  the  motor  shafts  gearing  with  in- 
ternally-toothed rings  on  the  rear  road-wheels.  The  battery 
consists  of  40  Leitner  accumulators,  the  capacity  and  weight 
of  which  are  given  as  respectively  120  ampere-hours  and  5 
cwt.  The  controller  is  adapted  to  give  no  less  than  six  for- 
ward speeds,  ranging  from  2  to  28  miles  per  hour  and  two 
backward.  The  motor  is  so  arranged  that  in  descending 
hills  it  can  be  reversed  and  employed  in  recharging  the  bat- 
teries. The  weight  of  the  carriage  complete  is  16  cwt.  28 
lbs.,  the  capacity  of  the  battery  being  stated  to  be  sufficient 
for  a  run  on  ordinary  roads  of  70  miles  with  one  charge. 
Both  these  vehicles  were  built  by  J.  M.  Quinby  &  Co.,  car- 
riage builders,  of  Newark,  N.  J.,  U.  S.  A.  The  buggy  won 
the  hill-climbing  contest  of  the  Automobile    Club    recently. 

Another  interesting  exhibit  of  electric  vehicles  is  that  of  the 
Electric  Motive  Power  Co.,  Ltd.,  74  Caistor  Road,  Balham, 
S.W.,  of  which  several  types  are  shown.  The  first  is  a  some- 
what novel  form  of  vehicle,  being  a  two-seated  three-wheeled 
electric  carriage,  having  a  varnished  walnut  wood  body,  the 
total  weight,  with  two  passengers,  being  under  8  cwt.  It  is 
propelled  by  one  motor  of  2  h.p.,  the  current  to  which  is 
supplied  by  22  Crowdus  cells  of  14-lb.  weight  each,  the  bat- 
tery complete  weighing  2.75  cwt.  An  average  run  of  35  miles 
can,  the  makers  state,  be  relied  on  at  a  speed  of  12  miles  per 
hour,  which  can  be  varied  from  that  to  zero.  The  steering 
and  control  are  eflfected  by  one  lever  connected  to  the  front 
steering  wheel.  The  motor  drives  the  rear  wheels,  which 
arc  fixed  to  a  live  axle,  through  an  inclosed  single  reduction 
bevel  gearing  and  differential  Sox.  The  driving  wheels, 
which  have  a  diameter  of  26  in.,  are  fitted  with  pneumatic 
tires.  The  frame  is  built  up  of  steel  tubes,  giving  great 
strength  with  lightness.  Three  brakes  are  provided — (i)  an 
electric  brake,  this  being  the  one  commonly  used,  and  two 
band  brakes,  each  acting  separately  on  the  live  axle.  The 
weight  complete  of  this  little  carriage  with  motor  and  cells, 
is  under  554  cwt. 

Another  carriage  exhibited  is  an  elegant  four-wheeled  dog- 
cart, having  four  seats,  the  body  being  of  light  varnished 
wood.  The  driving  is  effected  through  an  inclosed  5-b.p. 
motor  of  the  Mackcy  type,  current  to  which  is  supplied  by 
62  Crowdus  cells,  each  weighing  24  lbs.,  and  having  a 
capacity  at  a  four-hour  discharge  ot  264  Watt-hours.  The 
whole  battery  complete  weighs,  therefore,  1325  cwt.,  and 
has  a  capacity  of  22  h.p.-hours.  The  motor  is  geared  to  the 
rear  axle  through  spur  gearing.  There  are  four  speeds  of  3, 
6,  9  and  12  miles  per  hour  respectively,  obtained  by  parallel- 


ing the  cells  in  a  special  controller,  by  means  of  which  the 
speeds  may  be  varied  without  breaking  circuit,  thus,  it  is 
claimed,  obviating  wear  and  tear  due  to  sparking;  an  average 
run  of  50  miles  with  one  charge  being  obtained  with  a  full 
complement  of  passengers.  Three  brakes  are  supplied — (1) 
an  automatic  electric  brake,  operating  to  charge  the  cells,  this 
being  the  one  used  under  ordinary  conditions;  (2)  a  rim- 
brake,  engaging  on  aluminum  plates  on  the  driving  wheels; 
(3)  a  hand-brake  on  the  live  axle,  working  in  both  directions. 
Another  novel  feature  is  an  arrangement  whereby,  in  actuat- 
ing the  foot  brake,  the  electric  controller  is  returned  to  zero 
before  the  brake  proper  can  be  applied.  Two  electric  car- 
riage lamps  are  provided,  and  the  alarm  is  given  by  an 
electric  gong,  actuated  by  a  press  button  in  the  steering 
handle.  The  frame  of  the  carriage,  which  weighs  complete 
under  23  cwt.,  is  built  up  of  steel  tubing. 

The  Mackenzie  Carriage  Works,  of  26  Walnut  Tree  Walk, 
Kensington  Road,  Lambeth,  S.E.,  exhibit  three  electric  car- 
riages— a  Riker  two-seated  mail  phaeton,  a  Mackenzie  four- 
seated  sporting  dog-cart,  and  a  Mackenzie  phaeton.  The 
electric  energy  in  the  Riker  carriage  is  furnished  by  a  battery 
of  40  Headland  accumulators  of  a  capacity  of  90  ampere- 
hours.  The  Mackenzie  dog-cart  is  built  very  much  on  Riker 
lines,  but  shows  a  number  of  detail  improvements  both  in 
the  carriage  body  design  and  in  the  mechanical  arrangement. 
The  frame  is  tubular,  the  connecting  rods  controlling  the 
steering  of  the  front  wheels  being  of  an  improved  design. 
The  motor,  which  in  this  case  is  of  3-h.p.,  is  geared  by  means 
of  spur  wheels  to  the  rear  axle,  a  band  brake  operated  by  a 
foot-pedal  being  incorporated  with  the  spur  wheel  on  the 
latter.  The  battery  consists  of  40  cells  of  the  "Victoria"  type, 
of  a  capacity  of  150  ampere-hours,  or  sufficient  for.  it  is 
claimed,  a  run  of  60  miles  on  one  charge,  the  weight  of  the 
battery  being  10  cwt.  Three  forward  speeds — the  maximum 
being  12  miles  per  hour — are  provided,  these  being  controlled 
by  a  single  handle.  Among  the  little  details  in  this  car  is  the 
fixing  of  a  push-button  switch  in  the  steering-bar  handle  so 
that  the  alarm  gong  may  be  sounded  without  removing  the 
hand  from  the  bar,  while  another  is  the  arranging  of  the  bat- 
tery chest  in  such  a  way  that  not  only  the  sides  but  also  the 
top  of  the  accumulators  may  be  quickly  rendered  accessible. 
The  weight  of  this  carriage  complete  is  23  cwt.  The 
Mackenzie  phaeton  is  of  a  very  neat  design,  the  electric  gear 
being  of  the  same  type  as  the  dog-cart  with  the  exception 
that  the  motor  is  only  of  1^2  h.p. 


CHANNEL    SECTION    STEEL   MOTOR    CARRIAGE    FRAME. 

An  exhibit  of  interest  to  motor-vehicle  builders  is  that  of 
Rubery  &  Co.,  of  Darlaston,  South  Staffordshire.  It  com- 
prises a  motor-carriage  frame  built  up  entirely  of  channel- 
section  steel;  it  is  adapted  for  a  two-seated  car,  and  weighs 
only  I  cwt.    The  firm  claim  that  channel-section  steel  affords 
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not  only  a  light  and  rigid  frame,  but  one  of  great  strength. 
Examples  of  the  various  shapes  in  which  channel-sections 
can  be  supplied  are  also  on  view. 

AUTOMATIC    EXTINCTION    OF   TUBE   IGNITERS. 

A  feature  of  special  interest  at  the  Richmond  show  were 
the  exhibits  of  those  who  were  competing  for  Major  Bar- 
clay's prize  for  the  best  means  of  automatically  extinguishing 
the  flame  in  tube  igniters  when  the  vehicle  is  overturned.  A 
carriage  of  Major  Barclay's  was  destroyed  by  fire  owing  lo 
an  upset  and  he  immediately  recognized  the  necessity  of  im- 
provement in  the  present  system  of  tube  ignition. 

Lyon  &  Whitmarsh,  13  Downing  St,  Cambridge,  one  of 
those  competing  for  this  prize,  showed  a  cut-off  arrangement 
fitted  to  the  supply  pipe,  consisting  of  a  small  bell  crank  lever 
working  a  cut-oflF  valve,  and  attached  by  a  cord  or  chain  to  a 
steel  ball  an  inch  in  daimeter,  supported  on  a  bracket  in  a 
ring,  so  arranged  that  an  inclination  of  45  degrees  is  sufficient 
to  cause  the  ball  to  drop  out  of  the  ring,  when  its  weight 
upon  the  lever  closes  the  valve  and  cuts  off  the  gasolene. 

R.  W.  Buttemer,  of  St.  Mary's,  near  Godalming,  provides 
a  vessel  containing  water  or  other  suitable  liquid,  with  a  tube 
leading  to  the  burner  compartment,  so  that  when  pressure  's 
exerted  upon  the  surface  of  the  liquid  it  is  forcibly  driven  into 
the  hot  burner  box,  instantly  cooling  the  tubes,  and  extin- 
guishing the  flame.  To  effect  this  a  set  of  weighted  levers  arc 
so  arranged  that  should  the  car  overturn  one  of  them  's 
thrown  over,  and  in  so  doing  caused  to  actuate  a  valve 
which  lets  air  into  the  water  vessel  either  from  the  pres- 
sure tank  of  the  petrol  supply,  or  from  a  special  reservoir  pro- 
vided for  that  purpose,  when,  of  course,  the  water  in  the 
container  is  at  once  blown  through  the  tube  on  to  the  burners. 
Mr.  Buttemer  also  arranges  as  an  alternative  that  the  lever 
may  release  a  piston,  or  let  water  into  a  mixture  of  dry  acid 
and  alkali,  or  let  acid  drop  on  to  a  carbonate  in  order  to  ob- 
tain pressure  where  no  pressure  tank  is  used. 


First  Electric  Express  Wagon. 

The  first  electric  express  wagon  in  this  country  was  tested 
at  Baltimore,  Md.,  July  5th,  by  the  United  States  Express  Co. 
It  was  built  by  the  Fischer  Equipment  Co.,  of  Chicago,  111., 
and  will  undergo  further  tests  at  Washington,  Philadelphia 
and  New  York. 


Big  Liquid  Air  Company. 

Boston  motor  vehicle  circles  were  considerably  stirred  last 
week  by  the  announcement  of  the  incorporation  of  the  Liquid 
Air  Power  &  Automobile  Co.  with  a  capital  stock  of  $5,000,- 
000.  The  incorporators  are  G.  Code,  H.  Knudson,  T.  Sewell 
and  E.  Teanta  of  Boston,  Mass.,  and  M.  Chase  of  Haverhill, 
Mass. 

The  new  company  is  empowered  to  make  and  sell  liquid 
air  and  vehicles  and  motors  propelled  by  the  same. 

Volume  I,  No,  1. 

PASTIES  having  copies  of  the  November,  1895, 
number  of  Thk  Horseless  Age,  which  they 
Wtt  willing  to  sell  or  exchange  for  later  numbers,  are 
lequested  to  communicate  with  the  publisher. 


The  Motor  Vehicle  Wins  in  Chicago. 

The  test  case  brought  by  the  American  Electric  Vehicle 
Co.  of  Chicago,  111.,  whose  secretary,  Harry  G.  Osburn,  was  ar- 
rested while  driving  a  motor  vehicle,  to  determine  whcthe- 
th^  South  Park  Commissioners  had  authority  to  exclude 
motor  vehicles  from  the  park  driveways,  has  been  decided  in 
favor  of  the  motor  vehicle,  Judge  Gibbons  rendering  the  fol- 
lowing decision: 

Monopoly  seems  to  be  the  inspiration  and  realization  of 
the  times — monopoly  of  capital,  monopoly  of  labor,  monopoly 
of  trades,  monopoly  of  profession.  Can  we  not  afford  to 
permit  the  poor  to  enjoy  a  monopoly  also— a  monopoly  of 
the  parks  which  were  purchased  and  beautified  for  the  recrea- 
tion, health  and  benefit  of  the  public?  Yes,  the  parks  are 
theirs,  they  have  become  the  birthright  of  the  poor,  and  the 
man  who  would  destroy  their  usefulness  as  the  pleasure  places 
of  the  poor  should  receive  summary  and  condign  punish- 
ment. 

The  parks  and  boulevards  are  the  sacred  places  of  the  com- 
mon people,  and  they  must  not  be  desecrated  by  the  mam- 
mon of  iniquity. 

This  case  is  important  not  only  as  to  the  power  of  the 
Board  to  pass  the  order  in  question,  but  how  far  it  may  go  in 
permitting  the  parks  and  boulevards  to  be  used  by  auto- 
mobile companies  for  gain  or  profit.  Our  boulevards  in  and 
between  our  park  systems  have  cost  us  millions  of  dollars  and 
it  would  be  a  very  convenient  thing  for  an  individual  or  a  cor- 
poration to  take  possession  of  them,  with  or  without  the 
license  of  the  Park  Board,  and  use  them  for  carrying  passen- 
gers for  hire. 

The  time  may  come  when  the  Commissioners  will  grant 
licenses  for  the  use  of  those  boulevards,  but  there  is  so  much 
territory  all  around  us,  there  are  so  many  streets,  why  should 
not  the  parks  and  boulevards  be  held  sacred  for  the  objects 
for  which  they  were  acquired? 

The  automobile  has  come  to  remain  with  us  and  we  wel- 
come it  as  a  great  improvement  over  horse  cars  and  the  or- 
dinary street  car.  The  time  is  not  far  distant  when  no  horse 
car,  trolley  car  or  cable  car  will  be  permitted  to  occupy  any 
of  our  business  streets.  They  have  served  their  purpose. 
They  should  be  either  above  or  below  the  surface  of  our 
streets. 

The  Board  of  Park  Commissioners  have  no  right  to  pro- 
hibit any  vehicle,  used  for  recreation  of  pleasure,  from  using 
the  boulevards  so  long  as  it  does  not  endanger  the  safety  of 
others.  It  has  no  right  to  prohibit  the  automobile  by  name 
any  more  than  the  bicycle  or  tricycle  or  dogcart,  but  it  has 
the  right  and  it  is  its  imperative  duty  to  prohibit  any  vehicle, 
whether  bicycle,  horse  carriage,  or  automobile,  within  the 
parks  to  run  at  a  higher  rate  of  speed  than  four  or  five  miles 
an  hour.  Any  higher  rate  of  speed  endangers  the  safety  of 
the  women  and  children  who  resort  there  for  recreation  and 
pleasure.  The  Board  has  the  power  to  set  apart  certain 
drives  or  places  where  they  may  prohibit  vehicles  from  go- 
ing, or  where  they  have  the  facility  they  may  designate  what 
part  of  the  boulevard  should  be  used  by  bicycles,  for  example, 
and  may  prohibit  any  other  kind  of  vehicle  from  encroaching 
upon  that  territory.  But  where  there  is  but  one  north  and 
south  boulevard  the  Board  has  not  the  power  to  prevent  the 
fortunate  owner  of  an  automobile  to  use  that  boulevard  for 
pleasure. 

Aside  from  the  question  of  passing  an  ordinance  which  is 
on  the  face  of  it  unreasonable,  the  Board  has  almost  plenary 
power  over  the  parks,  and  it  is  well  that  it  should  because, 
as  already  stated,  the  parks  are  a  great  and  growing  blessing 
to  the  people. 

The  order  in  question  is  void  in  singling  out  automobiles 
by  name  and  placing  them  under  the  ban  of  outlawry,  when 
as  a  matter  of  common  observation  and  scientific  knowledge 
(here  is  less  danger  in  propelling  an  automobile  than  there  is 
in  driving  a  horse  and  buggy.    The  relator  is  discharged. 

Messrs.  Carrigan  and  Osburn  were  generally  congratulated 
on  the  victory  they  had  won  for  the  cause  of  the  motor 
vehicle. 
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Proposed  flotor  Vehicle  Regulations  at 
Chicago. 


COMMUNICATIONS. 
Two  Questions. 


The  city  electrician  of  Chicago,  III.,  has,  at  the  request  of 
the  Mayor,  sent  to  the  department  of  law  the  foUowin^z:  letter 
outlining  his  reasons  for  the  act  regulating  drivers  of  motor 
vehicles,  which  the  Corporation  Counsel  is  now  preparing: 

The  vehicles  are  propelled  by  some  mechanical  means, 
either  gasoline,  compressed  air  or  electric  power,  using  an 
engine  as  a  means  of  transmitting  the  power  to  the  vehicle. 
The  operation  of  the  engine  requires  ;(hat  the  operator  should 
have  some  mechanical  knowledge  in  order  that  he  may  fully 
understand  how  to  start,  stop  and  keep  it  at  all  times  under 
control.  ^ 

The  apparatus  should  be  operated  by  a  competent  man  in 
order  that  it  may  be  under  a  continual  supervision  aS"  to  the 
perfection  of  mechanical  details,  so  far  as  they  pertain  to  the 
stopping,  starting  and  controlling  of  the  vehicle. 

The  automobiles  as  proposed  to  be  used  will  carry  a  num- 
ber of  persons,  whose  safety  will  be  dependent  entirely  upon 
the  operator. 

The  vehicles  are  noiseless,  and  as  they  are  apt  to  run  at  a 
higher  rate  of  speed  than  ordinary  vehicles  the  operators 
should  be  under  control  of  the  city. 

In  conclusion  the  letter  suggests  that  the  ordinance  cover 
the  following  points: 

1.  A  license  should  be  issued  to  the  operator  upon  exam- 
ination by  a  board,  covering  his  physical  condition,  mental 
balance,  a  reasonable  knowledge  of  mechanical  appliances 
and  his  familiarity  with  the  parts  of  the  apparatus  liable  to 
become  deranged. 

2.  The  cost  of  the  license  should  not  exceed  twenty-five 
cents  and  should  be  required  to  be  renewed  annually. 

3.  Accidents  caused  clearly  through  carelessness  of  operat- 
ors of  these  vehicles  should  be  sufficient  reason  for  revocation 
of  license. 

4.  Operators  of  the  vehicles  of  the  character  described  with- 
out a  license  should  be  punished  by  a  fine  of  not  less  than  $5 
or  more  than  $25  for  each  offense. 

5.  The  speed  of  vehicles  should  not  exceed  eight  miles  an 
hour. 

6.  Such  vehicles  should  be  provided  with  a  four-inch  me- 
chanically operated  bell  and  approved  brakes  should  be  pro- 
vided for  stopping  vehicles. 

7.  The  examining  board  to  consist  of  the  commissioner  of 
public  works,  commissioner  of  health,  and  the  city  engi- 
neer, or  the. city  electrician,  a  secretary  for  keeping  records  of 
tiic  office  and  make  provisions  for  examinations  to  be  held 
twice  each  month. 

8.  The  board  should  be  given  the  authority  to  revoke  li- 
censes for  violation  of  the  ordinance  on  proof  of  carelessness 
6r  inability  of  the  operators. 


New  York-Irvington  Contest  Postponed. 


At  the  suggestion  of  General  Miles  and  with  the  consent  of 
Messrs.  Barber  and  Walker,  of  the  Locomobile  Co.  of  Amer- 
ica, the  proposed  contest  of  motor  carriages,  from  New  York 
to  Irvington  on  the  Hudson  and  return  has  been  postponed 
until  early  in  October,  probably  the  7th. 

It  will  be  noticed  that  the  name  of  the  company  manufac- 
turing the  Stanley  steam  vehicles  has  been  changed  from  the 
Automobile  C6.  of  America  to  the  Locomobile  Co.  of 
America,  the  word  "Locomobile"  having  been  adopted  as  a 
trademark. 

The  tocomobile  Co.  begin  making  deliveries  this  week  and 
will  put  out  trarriages  in  increasing  numbers  from  this  time 
forth. 


New  York,  July  sth,  1899. 
Editor  Horseless  Age: 

Please  be  kind  enough  to  tell  me  through  your  issue, 
why  explosive  engine  cylinders  are  bored  larger  at  the  ex- 
plosive end?    Also,  is  there  a  mixing  valve  on  the  market? 

R.  T.  N. 

The  two  most  apparent  reasons  for  slightly  enlarging  the 
cylinder  bore  at  the  explosive  end  are,  ist — ^The  piston,  being 
used  as  a  guide  for  the  connecting  rod,  overruns  the  edge 
of  the  enlarged  bore  and  thus  no  ridge  is  formed  at  end  of 
travel.  If  the  piston  moved  through  a  cylinder  in  which  this 
provision  was  not  provided,  and  a  ridge  formed,  then,  when 
adjustment  was  made  at  crank  pin  or  the  other  end  of  con- 
necting rod,  the  worn  place  would  cause  trouble,  at  once 
annoying  to  locate  and  cure.  2d — ^The  thin  space  extending 
around  the  end  of  piston  in  the  explosion  chamber  is  filled 
with  explosive  material  but  the  space  impedes  the  passage 
of  flame  exactly  in  the  same  way  that  the  gauze  in  a  Davy 
lamp  or  a  Brayton  engine  obstructs  by  its  small  openings, 
and  as  the  flames  of  explosion  dry  the  internal  surfaces  this 
thin  chamber  does  not  get  quite  so  high  a  temperature  as 
it  otherwise  would.  In  fact  the  heavier  the  oil  the  greater 
the  likelihood  that  this  space  will  retain  oil  that  will  hold 
lubricating  qualities. 

Am  not  aware  that  there  are  any  mixing  valves  on  the 
market  capable  of  ready  attachment  to  other  than  the  ma- 
chines for  which  they  were  designed.  Several  makers  arc 
prepared  to  supply  motor  parts  either  finished  or  in  the  rough 
castings.    See  advertising  columns  of  Horseless  Age. 

R.  L  C. 

♦^ 

riore  riotor  Etymology. 


Brooklyn,  N.  Y.,  July  i,  1899. 
Editor  Horseless  Age : 

Many  fruitless  attempts  have  been  made  to  find  a  good  name 
for  the  motor  vehicle. 

Why  not  call  it  "trol"  (pronounce  short)  like  "hot,"  "pot," 
etc.,  urging  a  trol,  "troling,"  the  trol  driver,  *'troler,"  and  if 
a  gentleman  trols  for  sport  he  is  a  trpleur  (pronounce 
French).  There  is  the  word  "troll,"  which  is  pronounced 
long,  slow.  Its  meaning  besides  others  is  a  slow  rolling  mo- 
tion. The  new  word  trol,  pronounced  short  and  sharp,  is 
well  fit  to  signify  a  swift  rolling  motion.  In  orde:;  to  specify 
the  motive  power  of  a  trol  simply  use  electrol,  gasotrol  or 
gastrol,  petrol,  naphtrol,  steamtrol,  etc.  To  describe  the 
shape  of  the  vehicle  trolbuggy,  perhaps,  abbreviated  to  troggy, 
trolomnibus  to  trolibus.  trolbuss,  trolsulky  to  trolky.  This 
would  generate  "electrol  ibus"  for  "electrically  driven  omni- 
bus" or  petroletor  for  "a  motor  phaeton  driven  by  petroleum. 
But  in  average  conversation  the  indication  of  the  motive 
power  would  be  omitted. 

Finally  the  tricycle  could  be  called — borrowing  from  the 
French — "trolette,"  which  would  form  petrolette,  electrolette, 
whilst  the  motor  bicycle  would  become  trolbyke  or  trolbike. 

There  is  no  doubt  the  word  "trol"  is  as  short  as  practical 
for  any  combination  desired  and  has  a  strong  justification  in 
this  place.  Subscribsk. 
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Favors  a  National   Protective 
Association. 


Chicago,  III,  July  8th,  1899. 

Editor  Horseless  Age: 

I  herewith  inclose  you  a  copy  of  the  opinion  of  Judge 
Gibbons  in  the  habeas  corpus  case  which  we  have  been  prose- 
cuting in  the  matter  of  the  hostile  legislation  of  the  South 
Park  Board  of  this  city. 

It  is  with  feelings  of  gratification  and  pleasure  that  we 
record  our  victory  in  this  case,  inasmuch  as  it  will  establish 
a  precedent  for  the  owners  of  automibiles  in  other  cities  to 
secure  the  repeal  of  prohibitive  or  hostile  legislation  against 
the  operation  of  these  vehicles  in  parks  and  boulevards. 

I  would  suggest  that  a  movement  be  started  for  the  organi- 
jcation  of  a  national  association  of  those  interested  in  the  auto- 
mobile industry.  Such  an  association  with  a  secretary,  whose 
lime  could  be  exclusively  devoted  to  the  best  interests  of  the 
industry,  would  be  a  powerful  and  effective  means  in  securing 
the  repeal  of  obnoxious  legislation,  and  also  in  preventing 
hostile  legislation  in  the  future, 

I  have  been  active  and  alert  at  all  times  to  secure  constitu- 
lional  and  personal  rights  in  the  operation  of  our  vehicles 
on  the  parks  and  boulevards  in  this  city,  and  am  confident 
that  no  hostile  legislation  will  be  enacted  hereafter  in  thr^ 
city,  but  expect  that  ordinances  will  be  passed  regulating 
speed  of  vehicles,  also  imposing  such  other  restrictions  as  we 
nattirally  expect. 

Trusting  that  the  above  suggestion  in  reference  to  a 
national  association  may  find  an  active  response  on  your  part, 
I  beg  to  remain,  Faithfully  yours, 

■  C.  K.  CORRIGAN, 

H  Gen.  Mgr.  Amcncan  Electric  Vehicle  Co. 

P  Editor  H 


International  Motor  Races. 


Providence,  R.  L*  July  2. 

Editor  Horseless  Age: 

A  test  between  internationa!  competitors  should  be  based 
upon  such  qualities  as  to  make  the  contest  indicative  of  the 
state  of  the  art  in  the  several  countries  as  well  as  the  skill 
shown  by  the  operators.  In  practice  it  is  altogether  unlikely 
that  this  result  could  be  attained,  unless  certain  conditions, 
similar  to  those  adopted  in  the  yachting  world,  are  accepted 
on  each  side. 

For  instance,  I  would  limit  the  race  to  track  work,  the 
weight  of  machine  not  to  exceed  certain  weight,  etc..  a  given 
number  of  turns  10  be  made  to  shciw  manageability*  In  addi- 
tion to  these,  which  are  intended  as  speed  requirements,  all 
the  other  qualities  of  a  practical  motor  vehicle  could  be  sub- 
mitted for  a  general  test. 

In  these  three  factors — ^minimum  weight,  maximum  speed 
and  manageability— are  we,  as  M.  Charron  declares,  four 
years  in  arrears?    It  is  utter  nonsense. 

Certainly,  a  machine,  here  or  there,  can  be  built  which 
shall  possess  extreme  speed  and  be  good  For  nothing  gen- 
erally. The  "Jamais  Content'*  of  Mr.  Jcnatzy  is  a  case  in 
point  Here  the  machine  is  towed  to  the  race,  docs  its  mile 
or  two  and  is  towed  home.    So  far  as  the  state  of  the  art 
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is  concerned,  would  such  a  contrivance  and  such  perform- 
ances add  any  more  than  the  present  efforts  of  bicyclists, 
paced  by  locomotives,  ctc.»  to  our  knowledge  of  machine  con- 
struction in  a  useful  direction?     Yours  truly, 

R.  L  CLEGG. 


Large    Motor   Carriage    Plant    on    the 
Hudson* 


The  Locomobile  Co.  of  America,  manufacturers  of  the 
Stanley  steam  carriages  have  purchased  a  large  tract  of  land 
comprising  600  acres  at  Kingsland  Point  on  the  Hudson 
River^  near  Tarrytown,  N.  Y.,  and  will  erect  a  large  factory. 
The  factory  at  Newton,  Mass.,  will  be  vacated  as  soon  a^ 
the  new  plant  is  completed. 

William  Rockefeller  is  said  to  be  interested  with  Mr,  Bai 
her  and  Mr.  Walker. 


Riker  Wood* Wheel  Delivery  Wagon. 


The  accompanying  cut  shows  a  new  type  of  Riker  deliv- 
cry  wagon,  having  wooden  wheels. 

The  wheel  base  is  68  in.  and  the  tread  59  in.  The  solid 
tires  are  214  in.  x  38  in.  front  and  42  in,  rear.  The  weight  of 
the  %xhicle  is  3,600  lbs.  and  its  carrying  capacity  i^ooo  lbs., 
in  addition  to  the  operator  and  delivery  man. 

Two  motors  of  2  k.w.  each  are  used.  The  controller  gives 
three  speeds  ahead  and  two  to  the  rear,  the  maximum  being 
9  miles  an  hour.  The  total  mileage  on  level  macadam  on 
each  charge  is  30,  The  usual  combination  voltmeter  and 
ammeter  and  electric  sidc-liifhts  arc  employed. 


R I KER  WOOD'  W U  EKL  DELI  V  KRY  W  AGO N . 
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Operating  Cost  of  Horse  and  Electric 
Delivery  Wagons  in  New  York  City. 


By  G.  F.  Sever  and  R.  A.  Fliess. 


During  the  last  three  years  many  descriptive  articles  relating 
to  the  automobile  have  appeared  in  the  technical  press,  but 
up  to  the  present  time  there  has  been  published  no  definite 
data  which  might  be  used  to  indicate  whether  or  not  electric 
operation  possessed  any  advantages.  Hence  both  the  general 
as  well  as  the  technical  public,  could  form  no  definite  opinion 
as  to  the  benefits  to  be  derived  from  the  use,  in  any  particular 
class  of  service  of  either  an  electric  or  a  horse  system. 

The  purpose  of  this  paper  is  to  present  the  results  'tf  an 
investigation,  carried  on  during  the  past  year  in  the  city  of 
New  York,  of  the  operating  costs  of  the  horse  and  electric 
delivery  service,  as  at  present  instituted  by  the  large  depart- 
ment stores.  This  investigation  formed  part  of  a  graduation 
thesis  in  the  electrical  engineering  department  of  Columbia 
University. 

The  present  status  of  the  art  does  not  permit  of  an  ex- 
haustive comparison,  as  some  of  the  data  now  presented  will 
probably  be  entirely  altered  by  the  rapid  developments  which 
are  taking  place,  the  art  progressing  quite  similarly  to  that  of 
the  electric  railway.  That  which  can  be  done  most  success- 
fully is  to  compare  the' cost  of  maintenance  of  the  two  above 
mentioned  systems,  and  if  to-day,  an  electrical  system  costs 
less  to  operate  and  keep  than  a  horse  system,  itus  simply  a 
question  of  a  short  time  as  to  the  replacement  of  the  horse  by 
electrical  method.  Of  course  in  considering  the  economy  of 
any  system,  depreciation  enters  largely  as  a  factor;  but,  in 
cas'  of  any  new  system  such  as  is  under  consideration,  the 
determination  of  the  depreciation  of  any  of  the  various  parts 
or  of  the  system  as  a  whole,  would  be  difficult  and  for  its 
solution  would  require  long  continued  service  and  close  ob- 
scivation.  Owing  to  the  short  time  that  the  automobile  has 
been-  in  the  field  in  commercial  competition  with  the  horse, 
it  has  been  impossible  to  collect  a  sufficient  amount  of  data 
on  this  point  to  make  its  introduction  of  value  in  drawing  a 
comparison  between  the  total  operative  costs  of  the  two  sys- 
tems. 

SECTION  I. 

SOME   DATA   ON   HORSE   DELIVERY   SERVICE. 

The  work  done  by  a  horse  in  moving  a  vehicle  over  level 
ground,  consists  in  overcoming  resistance  to  motion  due  to 
friction;  it  may  be  conveniently  expressed  in  foot  pounds. 
When  grades  are  encountered,  the  number  of  foot  pounds  of 
work  performed  in  the  s^me  distance  will  increase.  This 
additional  work  is  necessary  to  overcome  the  force  of  gravity. 
When  on  a  descending  grade,  the  horse  does  work  in  resist- 
ing the  tendency  of  the  vehicle  to  accelerate.  Hence,  when  in 
motion,  the  horse  is  continually  doing  work.  The  exact 
amount  of  work  performed  by  a  horse  in  a  day  is  a  very  vari- 
ablt*  quantity.  It  depends  upon  many  factors,  some  of  which 
are: 

1.  Kinds  of  road  surface — macadam,  asphalt,  etc. 

2.  The  condition  of  roads  traveled  over. 

3.  Topography  of  the  country  passed  through. 


Paper  read  at  the  sixteenth  annual  meeting  of  the  American 
Institute  of  Electrical  Engineers,  Boston,  June  28th. 


4.  Nature  of  the  load. 

5.  Distribution  of  the  load  on  the  wheels. 

6.  The  horse  itself. 

The  horse  is  not  an  automatic  machine  that  can  be  designed 
to  perform  a  given  amount  of  work  with  a  given  efficiency.  It 
is,  on  the  contrary,  a  most  variable,  and  at  times,  willful, 
source  of  motive  power.  The  breed,  state  of  health,  tempera- 
ment, environment,  adaptation  to  the  load,  etc.,  affecting  in  a 
greater  or  less  degree,  the  amount  of  work  that  can  be  per- 
formed in  a  day  by  any  individual  horse.  The  problem  there- 
fore of  determining  the  amount  of  work  done  by  a  horse, 
under  any  but  very  regular  and  systematic  conditions,  is  one 
of  great  complexity.  But  under  regular  conditions,  the 
amount  of  work  performed  may  be  quite  closely  approximated. 
It  is  proposed  in  this  section  to  give  the  results  obtained  in  an 
investigation  which  was  undertaken  to  determine,  as  closely 
as  possible,  the  average  amount  of  work  performed  daily  by 
a  certain  lot  of  horses  engaged  in  the  delivery  service  of  a 
large  dry  goods  store  in  New  York  City. 

It  may  be  well  to  explain  in  some  detail  the  exact  nature  of 
the  work  required  of  this  class  of  horses.  The  large  "de- 
partment stores,"  as  they  are  now  called,  have  to  keep  in 
operation  winter  and  summer,  irrespective  of  the  weather,  a 
delivery  service  which  must  be  as  regular  in  the  fulfillment 
of  its  functions  as  the  local  steam  railroads  and  street  railway 
systems  are  in  the  execution  of  their  obligations.  The  nature 
of  the  service  necessitates  a  highly  organized  system  of  de- 
livery by  means  of  small  units  capab'e  of  carrying  700  to  800 
pounds,  over  short  distances  and  with  considerable  speed. 
This  problem  hasr  been  met  and  solved  by  these  stores  through 
the  introduction  of  a  horse  delivery  service  composed  of  many 
small  units,  each  one  of  which  has  its  special  district  to  cover 
and  a  certain  time  schedule  to  follow. 

To  illustrate  more  clearly  the  method  pursued,  we  will  fol- 
low one  of  these  units  through  its  daily  routine.  Let  us  con- 
sider the  case  of  a  wagon  making  three  deliveries  a  day.  The 
first  delivery  starts  from  the  stable  at  8  o'clock  in  the  morn- 
ing and  arrives  at  the  store  a  few  minutes  later — the  stable,  in 
ntcst  cases  being  not  far  from  the  stores.  Arrived  at  the  store, 
the  wagon  receives  its  load,  which  varies  from  day  to  day, 
but  \\hich  will  average  the  year  around,  not  over  800  pounds. 
Thi>  load  may  be  taken  as  the  average  load  on  all  trips  as  the 
wagon  leaves  the  store.  The  load  decreases  as  deliveries  are 
made  so  that,  theoretically  when  the  wagon  has  reached  the 
store  again,  it  should  be  without^ load.  This,  however,  seldom 
happens  in  practice,  as  there  are  many  C.  O.  D.  packages  in 
tr^ch  delivery  that  must  be  returned  to  the  store  as  collection 
conla  not  be  mr.de.  Also  packages  sent  out  on  approval  are 
railed  for  and  brought  back  t6  the  store  on  each  trip.  Hence, 
the  load  as  a  general  thing,  does  not  entirely  disappear  before 
the  Avagon  reaches  tne  store  at  the  end  of  any  one  delivery. 
It  n)ay  be  safely  assumed,  however,  that  the  average  load 
c«riied  throughout  any  trip  will  not  be  more  than  500  pounds. 
The  load  navirg  been  received,  the  wagon  starts  out  to  deliver 
its  packages. 

The  following  tabb  gives  for  a  certain  store,  the  division 
of  the  city  into  whsit  may  be  called  unit  districts,  each  stor^ 
havin?:.  of  C'.»vrse,  iti-  own  particu'ar  scheme  of  subdivision— 
this  depending  upon  the  volume  of  its  business: 

TABLE  I. 

1  Canal  St.,  to  Battery,    East  and  West 2  deliveries  a  day 

2  ••        ••     "    19th  St.,  East  of  Fifth  Avenue.3  ••  *' 
3]  J*       "     *'    19th   •♦    West  of    **          "    ..3 
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4  20th  St  to  40th  St.,  West  of  Fifth  Avenuc,3  deliveries  a  day 

5  41st  •*  ••   59th   •'        ••  *•         •*    ..3 

6  60th  ••  *•   75th    "         **  *'         •*    ..3 

7  76th  ••  *•  90th   ••        *•  '•         **    ..3 

8  91st  *'  "105th  **         ••  ••  "     ..2 

9  io6th  **  *' 125th   "        **  '•  **    ..2 
10126th  •*  "145th   *•         *•            "  "    ..2 

11  20th  "  '*   50th   *•    East  '•  "    .  .3 

12  51st  •*  **    80th    *•         "  •*  "    .  .2 

13  8ist  '*  "  iioth   ••         ••  ••  •*   .  .2 

14  iiith  "  "145th   "         "  "  "    .  .2 

15  All   above    145th  St..  East  and  West i  "  " 


It  will  be  observed  that  on  the  longer  trips  only  two  de- 
liveries are  made  a  day,  while  above  145th  street  only  one 
delivery  is  made.  This  latter  is  an  all  day  route  and  the  horse 
that  goes  up  one  day  comes  back  the  next — ^horses  being 
changed  at  the  local  stable  of  this  particular  store  near  i8oth 
street. 

Let  us  suppose  that  the  wagon  has  started  on  trip  No.  7, 
then  it  will  go  from  that  store  to  Seventy-sixth  street  without 
stopping,  the  first  delivery  being  made  in  Seventy-sixth  street. 
To  make  it  easier  for  the  horse  and  to  facilitate  the  delivery, 
the  driver  does  what  is  called  "backloading."  This  means 
gwing  a  number  of  packages  to  his  helper  or  delivery  boy 
to  distribute  on  foot,  while  he  drives  to  another  street,  makes 
some  deliveries  and  meets  his  boy  again  at  some  pre-arranged 
point.  By  this  method  the  horse  is  saved  a  great  deal  of  work 
and  the  time  of  delivery  is  much  shortened.  After  the  de- 
liveries are  all  made  on  the  way  up,  say,  between  8th  avenue 
and  Amsterdam  avenue  as  far  as  90th  street — the  end  of  this 
route — then  the  wagon  comes  down  delivering  between  Am- 
sterdam avenue  and  Riverside  Drive  to  Seventy-sixth  street. 
At  this  point  deliveries  stop  and  the  wagon  proceeds  to  the 
store,  there  to  deposit  the  money  collected  on  C.  O.  D.  pack- 
ages and  to  return  undelivered  goods.  By  this  time  it  is 
usually  after  12  o'clock,  and  the  wagon  goes  to  the  stable  to 
change  horses  and  prepare  for  its  second  trip.  The  horse 
used  on  the  morning  trip  is  sent  to  his  stall  and  a  fresh  one  is 
harnessed  to  the  wagon.  The  wagon  starts  out  again  at  i 
o'clock  to  load  up  for  another  delivery.  The  same  procedure 
as  before  is  carried  out,  the  wagon  usually  returning  to  the 
stable  a  few  minutes  before  5  o'clock.  The  horse  used  during 
the  morning  trip  is  harnessed  to  the  wagon  again  and  starts 
out  on  the  5  o'clock  delivery.  This  horse  returns  about  7:30 
or  8  o'clock.  Hence  we  see  that  i^  takes  two  horses  for  every 
delivery  wagon — the  horse  that  makes  only  one  trip  on  any 
one  day,  making  two  trips  on  the  following  day,  on  a  route 
calling  for  three  deliveries  each  day.  On  a  route  having  two 
deliveries  a  day,  each  horse  makes  but  one  trip  a  day. 

It  has  been  found  that  the  mileage  per  wagon  per  day  is 
nearly  a  constant,  irrespective  of  the  number  of  trips  made. 
The  method  pursued  which  led  up  to  this  conclusion,  was  the 
following:  An  odometer  was  placed  on  the  axle  of  a  delivery 
wagon  in  the  service  of  one  of  the  large  department  stores  in 
the  city.  This  wagon  was  sent  over  each  of  the  routes  speci- 
fied in  Table  I,  an  accurate  record  being  kept  of  the  number 
of  miles  covered  by  the  wagon  on  each  day.  This  wagon  was 
kept  on  the  various  routes  in  regular  delivery  service  for  a 
period  of  some  three  weeks,  and  the  results  obtained  indicate 
that  approximately  the  same  number  of  miles  are  covered  by 
all  the  wagons  in  this  service  each  day.  This  will  be  readily 
understood  when  one  considers  that  a  wagon,  making  a  trip 
over  an  apparently  short  route,  is  in  reality  covering  very 
much  more  ground  that  would  at  first  be  thought.  The 
density  of  population  in  the  district  which  the  route  covers 


materially  affects  the  number  of  deliveries  and  consequently 
the  mileage  of  the  wagon.  The  explanation  of  the  fact  that 
the  average  mileage  per  day  of  the  wagons  is  nearly  the  same, 
is  that  experience  extending  over  many  years  of  service,  has 
taught  those  in  charge  the  best  method  of  district  subdivision 
which  will  produce  such  a  proportioning  of  the  work  that  it 
shall  be  equally  distributed  among  the  units. 

In  determining  the  amount  of  work  done  per  day  by  one 
of  these  delivery  horses,  it  is  essential  to  know  the  number 
of  miles  traveled  by  the  horse,  the  average  draw-bar  pull  of 
the  wagon,  and  the  average  speed  of  the  horse  while  ip  mo- 
tion. To  determine  these  factors  one  of  the  authors  spent  a 
number  of  days  on  his  wheel  following  delivery  wagons  of 
many  firms,  under  varying  conditions  of  load  and  in  many 
different  streets.  Attached  to  the  wheel  ridden,  was  an  ac- 
curately tested  cyclometer  and  an  equally  accurately  tested 
tachometer.  A  note  book,  pencil  and  watch  completed  the 
outfit,  and  the  following  is  an  illustration  of  the  method  pur- 
sued in  determining  the  amount  of  work  done  by  horses  at- 
tached to  delivery  wagons  in  New  York  City. 

Tiie  draw-bar  pull  of  the  wagon  was  determined  by  the  use 
of  a  traction  dynamometer.  For  the  wagons  under  considera- 
tion it  was  found  that  the  average  pull  per  ton  was  sixty 
pounds  on  ordinary  cobblestones  at  a  speed  of  seven  miles  per 
hour.  On  asphalt  the  draw-bar  pull  was  found  to  be 
fcity  pounds  per  ton  at  seven  miles  per  hour.  The  unit  under 
consideration  was  composed  of  a  wagon  weighing  1,300 
pounds,  drawn  by  a  horse  weighing  1,100  pounds.  Each 
average  weight  of  the  driver  may  be  taken  at  150  pounds,  and 
that  of  the  boy  at  125  pounds.  Hence  the  total  weight  of  the 
unit  without  load  was  2,675  pounds.  To  this  must  be  added 
the  average  load  which  may  be  considered  as  being  500 
pounds.  Adding  this  to  2,675  pounds  we  have  as  the  total 
weight  of  the  unit  3,175  pounds.  The  weight  causing  the 
draw-bar  pull,  however,  is  2,075  pounds.  The  test  recorded 
below  was  approximately  one-half  on  cobblestones  and  one- 
half  on  asphalt.  The  true  average  draw-bar  pull  may  then  be 
taken  as  having  been  fifty  pounds  per  ton  during  the  test. 

The  results  given  in  the  following  table  may  be  considered 
as  showing  relatively  the  average  amount  of  work  done  by  a 
horse  during  about  four  and  a  half  hours  in  harness  in  delivery 
service. 

(Table  omitted  by  author.) 

From  the  above  data  we  find  that,  starting  from  the  store, 
the  average  speed  while  in  motion  was  6.7  miles  per  hour. 
The  actual  running  time  was  one  hour  and  thirty-six  minutes; 
time  at  rest  two  hours  and  twenty-eight  minutes. 

From  the  time  the  horse  left  the  stable  until  he  returned 
tc  It  was  four  hours  and  fifty-two  minutes.  The  time  taken 
to  load  at  store  v/as  forty-six  minutes.  The  time  to  run  from 
stable  to  store  was  two  minutes.  Hence,  the  actual  time  the 
horse  was  working  from  the  time  he  left  the  stable  until  he 
returned  to  it  was  one  hour  and  thirty-eight  minutes;  time 
at  rest  three  hours  and  fourteen  minutes. 

It  will  be  noticed  that  the  horse  was  at  rest  and  doing  no 
work  for  nearly  two-thirds  of  the  lime. 

Taking  the  draw-bar  pull  as  found,  at  fifty  pounds  per  ton, 
the  number  cf  foot  pounds  of  work  done  by  the  horse  in 
traveling  eleven  miles  was  50  X  58,080  =  2,904,000  foot 
pounds,  or  at  the  rate  of  1,781,596  foot  pounds  per  hour, 
which  is  at  the  rate  of  29,693  foot  pounds  per  minute.  This 
delivery  horse  then  exerted  nearly  .9  of  a  theoretical  H.  P. 
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for  one  hour  and  thirty-eight  minutes.  This  was  ail  the  work 
done  by  this  particular  horse  on  this  day.  The  following  day 
this  same  horse  made  two  trips  over  the  same  ground.  From 
this  data  the  average  work  done  per  day  the  year  round  by  a 
horse  in  this  class  of  service,  may  be  taken  to  be  not  over 
16.5  miles  at  fifty  pounds  per  ton,  at  a  speed  of  seven  miles 
per  hour.  Other  data  bears  out  this  conclusion.  It  is  quite 
probably  that  on  some  special  occasion  a  horse  may  be  called 
upon  to  do  more  than  is  shown  above,  but  the  average  work, 
day  by  day,  for  the  year  is  not  more  than  this.  In  fact,  ex- 
perience has  shown  that  a  horse  in  delivery  service  in  New 
York  City  cannot  average  over  fifteen  miles  a  day  for  six 
days  a  week  and  be  expected  to  render  good  service  for  any 
reasonable  length  of  time. 

The  length  of  the  working  life  of  a  horse  in  this  service  is 
seldom  over  five  years.  At  the  end  of  this  time  he  has  depre- 
ciated in  value  at  least  50  per  cent,  and  cannot  be  sold  for 
more  than  half  his  original  cost. 

The  time  that  a  horse  is  in  harness  per  day  the  year  round 
will  not  average  more  than  seven  hours,  and  we  have  seen 
that  he  is  only  working  a  small  fraction  of  this  time.  How- 
ever, for  the  purposes  of  this  paper,  it  will  be  considered  that 
a  horse  can  do  a  greater  amount  of  work,  day  in  and  day  out 
the  year  roUnd,  than  experience  has  indicated  that  he  accom- 
plishes. 

We  will  assume,  therefore,  that  it  is  possible  for  a  horse  to 
do  twenty-one  miles  a  day  under  a  draw-bar  pull  of  fifty 
pounds,  at  seven  miles  per  hour  and  be  in  harness  eight  hours 
a  working  day,  the  year  round. 

The  number  of  foot  pounds  of  work  done  per  day  by  a 
horse,  under  this  supposition,  would  be  5,280,000.  This  is  at 
the  rate  of  29,333  foot  pounds  per  minute,  or  the  horse  is 
working  at  the  rate  of  .89  of  a  theoretical  H.P.  for  three 
hours  per  day.  This,  of  course,  refers  only  to  the  time  in 
actual  motion. 

Having  established  the  amount  of  work  that  a  horse  is  to 
do  per  day,  it  is  now  necessary  to  ascertain  how  much  it  costs 
to  do  this  work.  The  basis  upon  which  this  calculation  can 
most  readily  be  made,  for  comparison  with  other  values,  is  the 
ton  mile;  that  is,  how  much  it  costs  to  tranport  a  ton  one 
mile  over  a  level  road  under  ordinary  conditions;  the  ton 
weight  to  include  everything  that  enters  as  a  factor  in  causing 
the  draw-bar  pull  of  the  wagon.  These  factors  are,  the  weight 
of  the  wagon,  weight  of  driver  and  boy,  and  weight 
of  load  carried.  In  order  to  facilitate  the  calculation,  the 
data  collected  has  been  condensed  into  a  table  and  is  given 
below.  This  table  represents  the  results  of  a  personal  canvass 
of  a  large  number  of  stables  for  delivery  and  for  general 
livery  service.  The  figures  given  are  the  lowest  that  were 
procurable  in  New  York  City: 

TABLE  III. 

TABLE  OF   ITEMS  ENTERING  INTO   THE  CALCULATION   OF    THE  COST 

OF  MOVING   A  TON  A   DISTANCE  OF   A   MILE  ON  LEVEL  GROUND, 

IN    LIGHT    DELIVERY    SERVICE    IN   NEW    YORK   CITY. 

1.  Cost  of  food  per  day  for  one  horse 32.00  cts. 

2.  Interest  on  cost  of  wagon  (at  6  per  cent,  per  an- 
num) per  day,  original  cost  of  wagon,  $312 5.13 

3.  Interest  on  cost  of  horse  (at  6  per  cent,  per  an- 
num) per  day,  original  cost  of  horse.  $125 2.06 

4.  Interest  on  cost  of  harness  (at  6  per  cent  per  an- 
num) per  day,  original  cost  of  harness,  $55 90 

5.  Part  of  stable  rent  charged  to  each  horse  per  day 
(cost  of  stable.  $40,000.  Int.  at  6  per  cent.  = 
$2,400)  46  horses  in  stable,  part  of  rent  chargeable 

to  horses   =  $1.578.55 9-39 

6.  Part  of  stable  rent  chargeable  to  each  wagon  per 

day,  24  wagons  in  stable 9.39 

Part  of  rent  chargeable  to  wagons  =  $822.85. 

7.  Part  of  cost  of  attendance  chargeable  to  each 

horse 13.66 

4  men  to  take  charge  of  46  hor.<;es  at  $11  a  week 

per  man — $44  a  week  for  care  of  horses. 


8.  Shoeing  per  horse  per  day  ($2  per  month  a  head, 

the  year  round) 6.60 

9.  Driver  per  wagon  per  day,  $12  per  week 171*42 

10.  Boy  helper,  $8  per  week 114.28 

Total  cost  of  one  wagon,  one  horse  and  attend- 
ance per  day 564.83  cts. 

It  is  to  be  understood  that  this  table  represents  the  actual 

cost  per  day,  to  a  stable  in  the  city,  for  a  wagon  and  horse,  the 

figures  given  being  those  of  a  stable  connected  with  one  of 

the  large  dry  goods  houses  in  the  city. 
Assuming  50(i  pounds  as  the  average  load  carried  by  any 

one  wagon  per  day,  the  total  weight  of  the  unit  which  causes 

the  draw-bar  pull,  as  found  before,  is: 

Wagon 1300  lbs. 

Driver 150    " 

Boy 125    " 

Load 500    " 

Total 2075    " 

Hence,  draw-bar  pull  being  taken  as  fifty  pounds,  the  cost 
to  move  one  ton  twenty-one  miles  may  be  taken  as  364.83 
cents,  the  cost  per  ton  mile  being  then  17.373  cents. 

Taking  another  case  where  the  two  horses  and  the  delivery 
wagon  arc  considered,  and  assuming  the  most  ideal  condi- 
tions, we  find  the  following: 

TABLE  IV. 
Supposition : 

One  wagon  making  three  deliveries  a  day  of  800  pounds 
each — assuming  500  pounds  average  load  as  before,  making  a 
total  delivery  per  day — 2,400  pounds. 

To  do  this  will  require  two  horses,  one  wagon,  one  driver 
and  one  boy.  The  cost  per  day  of  this  outfit  from  Table  III 
is  as  follows: 

1.  Food  for  two  horses 64 

2.  Interest  on  cost  of  two  horses 4  12 

3.  Interest  on  cost  of  wagon 513 

4.  Interest  on  cost  of  one  set  of  harness 9 

5.  Stable  rent  chargeable  to  two  horses 18  78 

6.  Stable  rent  chargeable  to  wagon 9  39 

7.  Attendance  on  two  horses 2732 

8.  Shoeing  for  two  horses 13  20 

9.  Driver 171  42 

10.  Boy 114  28 

Total 42854 

The  cost  of  delivery  per  pound  is  then  .17856  cents.  If  we 
assume  that  in  doing  this  work  the  wagon  was  out  twelve 
hours  and  is  in  motion  one-half  its  time,  going  at  a  speed  of 
seven  miles  per  hour  while  in  motion,  then  the  wagon  will 
cover  forty-two  miles  per  day.  Under  these  conditions  the 
cost  per  ton  mile  is  10.2  cents.  This  is  also  the  cost  per  car 
mile. 

If  wc  consider  the  load  only,  it  costs  10.2  cents  per  500 
pounds  per  mile,  or  at  the  rate  of  .0204  cents  per  pound  per 
mile. 

If  we  assume  that  on  the  three  trips  the  deliveries  average 
50  per  trip,  then  150  deliveries  were  made  per  dcy.  This  is  at 
the  rate  of  twenty-five  deliveries  an  hour  or  one  delivery  in  2.4 
minutes.  It  is  well  to  call  attention  here  to  the  fact  that  a 
wagon  sometimes  is  called  upon  to  make  as  high  as  too  to  150 
deliveries  on  a  single  trip  and  the  average  rate  of  delivery  may 
be  taken  as  not  over  twenty-five  deliveries  an  hour.  Hence,  it 
evident  that  the  case  considered  in  Table  IV  is  for  ideal  con- 
ditions only.  The  weight  per  package  under  our  supposi- 
tion is  sixteen  pounds  and  it  is  not  often  that  the  packages  will 
average  over  ten  pounds. 

The  results  deduced  from  Table  IV,  it  will  be  understood, 
represent  the  lowest  possible  figure  under  the  conditions  now 
existing  in  the  stable  under  consideration.  Therefore,  if  in 
making  a  comparison  between  the  costs  of  operating  a  horse 
and  an  electric  delivery  service  under  identical  conditions, 
the  above  figures  are  used,  all  possibility  of  error  in  favor  of 
the  electric  automobile  would  seem  to  be  eliminated. 
To  be  continued. 
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No.  627,523. — Motor  Vehicle— Edward  J.  Pennington,  Wal- 
ton-upon-Thames,  England  Application  filed  December  3c, 
1897. 

This  invention  relates  to  the  steering  of  vehicles,  especially 
motor  vehicles,  being  particularly  applicable  to  tricycles,  since 
one  of  the  objects  which  I  seek  to  attain  by  its  use  is  to 
increase  the  safely  or  stability  of  the  vehicle  in  going  around 
corners. 

The  object  of  the  invention  is  to  throw  the  center  of  gravity 
of  the  vehicle  or  the  passengers  or  load,  or  both,  toward  the 
center  of  the  circular  arc  described  by  the  vehicle,  so  as  to 
counteract  the  centrifugal  force  operating  in  the  opposite 
direction.  This  effect  may  be  obtained  either  by  tilting  the 
necessary  parts  of  the  apparatus  so  as  to  relatively  lower  thoso 
parts  to  the  inside  of  the  curve  and  to  raise  those 
to  the  outside  of  the  curve,  or  it  may  be  effected  by  bodily 
moving  the  necessary  portions,  paiticularly  the  load,  to  that 
side  of  the  vehicle  adjacent  to  the  inside  of  the  curve.  Various 
mechanical  devices  may  be  employed  to  effect  this  purpose. 


ing  vehicle  for  cycle  tracks,  the  seating  arrangement  may  DC 
pivoted  at  one  side  of  the  vehicle  and  the  other  side  either 
raised  or  lowered,  the  effect  being  substantially  the  same  as 
that  already  de.scribed. 

If  preferred,  the  whole  frame  may  be  moved  in  relation  10 
the  wheels,  the  forks  containing  which  may  be  connected  with 
T  or  equivalent  frame  by  vertical  slides,  which  may  be  set  to 
a  circular  sweep,  so  that  while  the  wheels  maintain  their  same 
positions  in  relation  to  the  ground  the  T  frame  would  vary, 
one  side  approaching  the  ground  and  the  other  recedini; 
from  it. 

Where  it  is  desired  to  affect  the  driving  portion  of  the  vehi- 
cle only,  the  steam  of  the  T  may  be  jointed  or  the  connection 
between  the  T  and  the  cross  may  be  jointed,  so  as  to  allow 
of  the  necessary  movement  of  the  back  or  driving  portion 
of  the  frame  in  relation  to  the  front  portion  of  the  frame, 
which  would  carry  the  seating  accommodation  and  would  al- 
ways remain  substantially  parallel  to  the  ground. 

Where  the  load  is  moved  bodily  sidewise,  the  movable  por- 
tion may  be  carried  upon  slides,  slings^  links,  or  equivalent 
and  moved  by  any  convenient  arrangement  of  levers,  screws, 
or  other  suitable  devices  operating,  as  before,  in  conjunction 
with  the  steering. 


BRITISH  PATENTS. 


No.  5.839' — Battery  Box  and  Tray  for  Motor  Road  Vehicles- 
George  Herbert  Condict.  New  York,  U.  S.  A. 


The  framework  of  the  tricycle  may  be  of  a  rigid  T  shape,  the 
two  leading  steering  wheels  being  carried  upon  the  cross  and 
the  driving  wheel  in  a  fork  at  the  back  of  the  stem  of  the  T. 
Upon  this  framework,  which  may  be  permanent  in  its  rela- 
tion to  the  carrying  wheels,  is  pivoted  the  frame  or  platform 
which  carries  or  forms  the  seating  accommodation  oi  tho 
vehicle.  The  pivoting  would  be  upon  a  longitudinal  axis,  so 
that  the  seats  would  tilt  to  the  right  or  left  of  the  central  line 
of  the  vehicle.  The  movement  may  be  effected  by  inclined 
planes,  cranks,  levers,  or  the  iiko,.preferably  connected  direct- 
ly or  indirectly  with  the  steering  mechanism,  so  that  >vhen 
the  steering  apparatus  is  turned  to  direct  the  vehicle  in  a 
curve  to  the  right  hand  the  scat  or  scats  at  that  side  of  the 
vehicle  will  be  lowered  and  the  seat  or  seats  at  the  other  side 
of  the  vehicle  will  be  rajscd,  and  vice  versa. 

In  the  case  particularly  of  a  vehicle  intended  always  to  go 
around  curves  in  the  same  direction,  as  in  the  case  of  a  pac- 


e 


Fig.  2  is  a  transverse  cross  section  of  the  battery  box. 

Fig.  3  is  a  plan  view  of  a  battery  tray,  showing  also  in 
dotted  lines,  a  portion  of  the  battery  box  with  contacts. 

Fig.  4  is  an  enlarged  detailed  view  of  one  of  the  stationary 
contacts  in  the  battery  box,  and  Fig.  5  is  a  sectional  view 
thereof  on  the  line  5.  5  oi  Fig.  4. 
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In  the  drawingrs,  A  is  an  electric  cab.  B  is  the  battery  box, 
which  is  closed  by  the  hinged  door  C,  and  has  the  sides  D  D\ 
the  top  E  and  the  bottom  F.  Two  pieces  of  angle  iron  c  f 
are  secured  to  the  bottom  F  at  the  proper  distance  apart  to 
form  supporting  and  retaining  tracks  and  are  arranged  at 
an  angle  to  receive  the  tray  and  to  securely  hold  it  when  fully 
inserted.  G  is  the  tray  constructed  of  insulating  material, 
as  wood,  vulcanized  fibre,  hard  rubber,  or  the  like,  but,  as  in- 
dicated, it  is  of  w^ood.  Its  interior  is  rectangular  in  form,  so 
as  to  contain  a  standard  number  of  battery  cells  H.  The  ex- 
terior of  the  tray  is  made  wedge  shape  in  form,  being  nar- 
rower  at  its  front  than  at  its  rear  end.  In  this  instance,  two 
tapered  bars  of  wood  g  g*  are  interposed  between  the  bat- 
teries and  the  sides  of  the  tray  to  hold  them  securely  in  posi- 
tion. Upon  the  exterior  of  the  sides  of  the  tray  are  secured 
two  pairs  of  stationary  metallic  contacts  I  V,  J  J*  and  these 
correspond  in  position  with  and  engage  similar  contacts  K  K* 
L  L*  fixed  to  the  sides  of  the  interior  of  the  battery  box. 
Handles  or  catches  i  i  arc  attached  to  the  rear  end  of  the 
battery  box  connecting  with  mechanism  for  drawing  it  out  or 
pushing  it  in.  Angle  irons  G*»  G*  are  secured  to  the  lower 
corners  of  the  tray  to  correspond  with  and  slide  upon  the 
angle  irons  e,  f  forming  ways  in  the  bottom  of  the  battery  box. 

The  contacts  I  P,  J  J*  of  the  battery  tray  G  are  strips  of 
good  conducting  material  which  are  fixed  permanently  thereto, 
and  are  provided  whh  lugs  i*  j*  to  which  the  cells  are  con- 
nected. The  contacts  K  K*,  L  L'  of  the  battery  box  arc 
yielding  or  elastic  in  their  construction  and  may  vary  con- 
siderably in  form. 

•  .  .  OUR  .  •  • 

Nickel  Steel  DETACHABLE  Chains 


^i^ 


are  especially  adapted  for 

Motor 
Carriages. 


Wr  niakt?  nickel  jleet  ilelachahle 
ch.^mH  e&peciitlly  HtUpted  lor 
Molur    L" ambages.      In    *tuck  , 

followitit;  sijte*:  ^-i,  3/16,  ^i  tmd  4i,,  tJtus  Inch  pitch  ; 

Vi,  i^-^  InL'li  puch.  Will  turribkh  ;ii>y  she  «Je:sin>(l. 
WE    INVIIR    CORRESPONDENt  E. 

iAlDWIM  GVeLI  CHAIi  GO.,  WOROEiTEIt,  MASS.,  U.  I.  A.  ^ 


SPECIAL   NOTICES. 

O 

Ady«rUMn«at»  Imwmrttd  aiid*r  this  h««dlag  at  $3.00  ««  IbcIi  1 
lAiue.  pmymbU  la  •dvuBce, 


Clark's  Steam  Propelled,  Improved  Traction, 
Automobile  Vehicle.  For  doing  Heavy  or  Light 
Work,  as  a  portable  or  stationary  plant.  For  par- 
ticulars, address  the  inventor,  William  G.  Clark, 
No.  33  Chester  St.,  N.  Cambridge,  Mass. 

WANTED. 

A  motor  vehicle,  easy  of  ingress  and  egress,  for  a 
cripple.     Address  Edwin  Coombs,  Elmer,  New  Jersey. 

FOR  SALE. 

A  few  latest  pattern  6  h.  p.  triple  cylinder,  horizon- 
tal, gasolene  motors  for  motor  vehicles.  Price,  $550,00 
net  f.  o.  b.  Peoria.  Weight,  200  lbs.  Orders  taken 
for  complete  vehicles.     Duryea  Mfg.  Co.,  Peoria,  IlL 


Graphite  Lubricants, 

ALL  KINDS,  ACCORDINO  TO  WANTS. 

Special  prep&mtioas  for  Ge«rs  of  Electric  Motorft  and  for  Cylind«n  of 
Motor  EDgJDcs.    flettd  for  Clrcalara  &ed  Price*, 

Joseph  Dixon  Crucitile  Co.,   *  Jersey  City,  N.  J. 


INDUCTION   COIL 


FQR 
Sparking  Clo>  Engine*. 
Gives  TMck  ^  Inch  Jump  Sptrlc. 
Welifbt  J  lb«.:  dlmrnitonft, 

8x4x4  liKhes. 

C.    F.    SPLlTOORFp 

21  Vandtivittr  B\„       NEW  YORK. 


Premier  Manufacturing  Company, 

Steel  Crescent  and  Flat  Base  Rims 

for  Wire  and  Wood  Wheels  and  for  Tires  from 
28  to  36  inches  outside  diameter  and  from  1^ 
to  4  inches  in  cross  section,     \     \     \     \     \     \ 

We   also  have  a   complete  line    of  HUBS,    BEARINGS, 
SPOKES,  NIPPLES,  etc,,  etc. 


OAX/VUOOUI 


URON     >BkF»RI-IOATlOIM. 


HABTFOBD,  CONNECTIOUT. 


k.> 


■'*»»>i*ti  t  >inpii«i<fB*iinniii  ■iiniii  ■,^tnt.innmt#ii»i<ii>«<<#i>*iiw»Bn<t»ii»->^nm»>»»»»iii  ■■<■■»  I 


,    ■^    ^    #ijQ&^^    ^    \lii   ^   ^   i^   \B   \B   ^   Wii  '^   '^   '^   iH)   ^ 


VOLUME  4  I  JULY   19,  1899 


NUMBER  16 


The 
Horseless  Age 

..^rrr^/^i  "EVERY  WEDNESDAY  ^^i^"^^^^- 


i!L-LiL:lJLiL.i— ^T^     LVLRI     WLUViLOUtil     ^^^^^IjtJLJLJLjtJt 


In  the 
Interest  of   the 


i 

Motor  Vehicle  Ir^dustrg. 

ESTAShlSHHD    1696. 
<^ 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copley,  10  Cents. 

OFFICE  OF  PUBLICATION 

fimeficQip  Tract  Society   Building,    J^assau   and   Spruce   Streets, 

NEW   YOf^K. 


1 


i 


THE    HORSELESS    AGE.  vol.  <  No.  i«.  ^ 

ILLUSTRATED    CATALOGUE 


OF' 


American  Motor  Carriages 

48  pp.,  55  Cuts,  showing  all   types  made  here. 

Price.  25  cc5ts,     THE  HORSELESS  AGE, 

Nassau  &  Spruce  Sts.,  NEW  YORK. 


No  Poslasre  Stamps. 


AmericAO  Trmet  SocietT 
Building, 


SPECIAL  OFFER. 

BACK   NUMBERS. 


We  hsLve  no  more  complete  files  and  have  decided  to 
offer  miscellaneous  back  numbers  of  THE  HORSELESS 
AGE,  from  December,  1895,  to  March,  1899,  at  the  fol- 
lowing prices: 

za    Assorted,  ...  $i,oo 

6  "  ■  -  «  -  50  cents. 


Foreisrn,  5  and   2I  shillings,    respectively. 


w's/w%^^rf%/s^^^^^'ta«ta«J^rflw»^J■v^i||■v"v■>«ll«l'V"■'V*M-l"|'>l^^  ' 


The  Horseless  Age, 


American  Tract  Society  Building. 

Na«aau  and  Spruce  Street*, 


NEW   YORK, 


To  New  Subscribers  .... 

Let  your  subscription  begin  with  the  first  issue  oi 
the  weekly,  April  5th,  and  the  beginning  of  the 
fourth  volume. 


'^V&    tk&rv&    tfae     t>&olg    imiaiJJbeyai. 


HORSELESS  AGE. 


Mo.  n,  July  li,  tm. 


THE    HORSELESS    AGE. 


If  You  are  in  the  Market  for  Steel  Rims, 


of  standard  or  special  shape,  please  let  us  quote  you  prices. 
We  are  rolling  rims  for  tlie  leading  firms.  Correspondence 
solicited.  ...,..,,.. 

GRAHAM    EQUIPMENT  CO., 

170  Summer  Street,  Boston,  Mass.,  U.  S.  A. 


Crawford    ^50:22  $35:22 


Bicycles 

Combine  all  advances  and  improvements  in 
bicycle  building. 


NO    BETTER  WHEEL  MADE, 

Handsomely  IMustrateci    Catalogue  sent    on 
request- 


THE  CRAWFORD  MFG.  CO., 

nw  TM.         CBICiflfl.         ST.  UWIS.        BlLTIiDII.        BOSfTQi. 


tliW  TTP€. 


xfin.^  31  in..  41  ia.,  63  in.»  73  in^  mad  103  in 


Eberbardt's  Patent 

ENTIRELY  AltTOMATIC 

G[|R 
CUT 
MICHINES 

WITH 

Ebtrharitt'iPatenl 

'^Radial  Duplet*' 
Gang  Cuttars. 

2  to  10  teetJi  milsheiJ 
at  oDce. 

COULD  & 
EBERHAROT, 

NEWARK.  N.  J. 


01JR 


Nickel  Steel  DETACHABLE  Chains 


»l^ 


are  especially  adapted  for 

Motor 

Carriages. 


We  make  nickel  steel  deudiAble 
chains  especially  adapted  for 
Motor   Carriages,      Tw    1 1  o  c  L  , 

folio win§^ sixes:  s^,  3/16.  H  ^^^  H>  o*"*  inch  pitch; 

^,  1  f^  inch  pitch.  Will  Inmish  any  ttie  desired. 
WE    INVITE    CORRE.SPONDE!SrCE. 

BALCtWIN  GYGLE  OHAIi  CO.,  WORCEtTER,  MASa..  U.  I.  A. 


The 

American  Electric 
Vehicle  Co. 


are  the  pioneers  iti  Electric  Vehicle  construction. 

Our  new  improved  battery^  and  single  motor  equipment  (patented) 
make  us  also  the  leaders  tn  the  field. 

In  speed,  ease  of  conlrul,  economy  and  mileage  capacity,  we 
reach  the  up-to-daie  limit  of  perfection. 

AMERICAN  ELECTRIC  VEHICLE  CO.. 


<  Ai  \ijm-i;k. 


56-58  W.  Van  Buren  Street, 


Chicago,  tJ.  S.  A. 


THE    HORSELESS    AGE. 


Vol.  4.  Nft  ». 


1 
1 

^ 

^ 

!»- 

•Ml 

1 

1 

r7^^^^ 

F^H^^-    i£=— —  -  lar 

'  tJ«'lk,"M 

Si, 

SIANLKV    li>Li>MOBlLK    STANDARl-       ARklArK    NO,     I. 


THE  LOCOMOBILE  COMPANY  OF  AMERICA. 


mil  LOHEHIQ  BARSEH,  President. 
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FREELAflfD  0.  STAMliT  and  FRAfiCtS  E,  STMMLEK  Gemrai  Mamgers, 

The  placing  of  the  Stanley  Horseless  Carriage  on  the  market — the  Stanley  factory  is  now  turning  out  more  than  ten  carriages 
per  day — opens  up  a  new  era.  ft  brings  within  the  reach  of  the  man  of  ordinary  means  the  power  to  travel  in  his  own  conveyance, 
at  a  rate  of  speed  up  to  forty  miles  an  hour— a  rate  of  speed  limited  only  by  the  character  of  the  road — at  a  cost  ihat  is  almost 
nominaL 

It  is  possible,  with  the  Stanley  carriage — the  purchase  price  involves  an  outlay  of  but  $60000— to  live  twenty  mtlcs  out  of  the 
cilv,  and  to  make  the  daily  trip  in  and  out  for  a  char^^e  not  exceeding  three  cents  per  passenger  either  way. 
FIRST. — The  carriage  is  itself  a  demonstrated  success.     It  is  so  pronounced   by  those  who  have  studied  its  construction  and 

watched  its  performances,     A  single  carriage  has  been  tested  over  distances  aggregating  lo.oou  miles, 
SKCO^U. —  Its  price  puis  it  within  easy  reach— $6ao,  i.o.b, 
TJIIK1>. — Its  weight  is  less  than  4to  pounds. 
FOLJltTH,— Its  safely  is  assured,     The  boiler  is  tested  up  to  1,000  pounds  to  the  square  inch,  but  has  a  strength  of  about  3«ooa 

pounds. 
FIF1  H« — It  can  stand  for  an  hour,  automatically  regulated  as  to  steam  and  6re,  and  be  ready  to  start  at  a  moments  notice. 
HIXTH# — It  has  climbed  a  365  grade.     It  can  run  up  a  14*^  grade,  on  a  country  road,  at  fifteen  miles  an  hour. 
SKVENTH,— The  carriage  can  run  from  30  to  40  miles  an  hour  according  to  gear  used. 

ElOHTH, — It  is  not  only  capable  of  great  speed,  but  capable  also  of  being  regulated  to  follow  the  slowest  truck. 
NINTH- — It  can  be  made  ready  to  run  at  any  lime  in  less  than  ten  minutes. 
TENTH. — The  fuel  is  obiainablc  in  almost  any  town  at  7  cents  a  gallon.     Two  persons  have  been  carried  72  miles  in  the  carriage 

for  17^  cents. 
ELKVENTH* — The  machinery  is  of  a  character  to  be  easily  and  inexpensively  repaired  in  any  part  of  the  country. 
TWELFTH-— It  is  operated  without  jolt,  or  jar,  or  vibration. 
THIRTEENTH. —It  is  operated  w  ithout  heat  or  offensive  odors. 

FOURTEENTH -^It  is  operated  without  noise,  except  when  a  slight  puffing  occurs  on  climbing  a  grade. 
FIFTEENTH.  —  lis  operation   is  simple,  and  can   be  easily  understood  and    thoroughly  mastered  in  a  short   time.     It  needt 

scarcely  one-twentieth  of  the  time  demanded  by  a  horse. 
SIXTEENTH. — The  carriage  can  carry  a  supply  of  fuel  capable  of  taking  il  one  hundred  miles.     Water  is  needed  about  ( 


forty  miles* 

SEVENTEENTH,— Its  appearance  is  light  and  graceful,  as  the  illustration  will  shr 
For  further  particulars  address 
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French  Hotor  Cab  Trials. 


The  cab  and  delivery  wagon  trials  which  took  place  in  Paris 
last  month  were  more  successful  than  last  year's,  the  vehicles 
showing  greater  regularity,  reliability  and  economy  of  opera- 
tion. As  to  the  most  interesting  factor  in  the  cost  of  opera- 
tion of  dectric  vehicles,  namely,  the  maintenance  of  the  bat- 
teries, nothing  could  be  proved  by  service  of  such  shori  dura- 
tion. The  makers  of  these  vehicles  claim  that  this  item  is  of 
little  consequence  in  the  sum  total  of  expense,  but  the  natu'-e 
of  the  storage  battery  and  the  history  of  its  use  in  street  rail- 
ways, lend  strength  to  the  belief  that,  in  spite  of  recent  im- 
provements in  the  mechaniceil  construction  of  batteries,  .t 
must  still  remain  a  significant  item  in  the  final  cost  of  oper.i- 
tion.  The  storage  battery  tests  undertaken  by  the  Automo- 
bile Club  of  France  will  no  doubt  shed  light  on  this  matter. 
The  petroleum  vehicles  acquitted  themselves  with  credit,  cov- 


ering the  routes  quicker  than  the  electrics,  and  with  a  smaller 
consumption  of  fuel  than  they  required  last  year.  No  radical- 
ly new  vehicle  took  part.  The  weight  of  the  vehicles  varied 
from  about  :?,Soo  lbs.,  the  weight  of  the  peiroleum  cab  of 
Panbard  &  Levassor,  up  to  four  tons.  (Jenatzy  electric  de- 
livery van.)  The  same  tests  to  determine  manageability,  brake 
efficiency,  speed  changes,  etc.,  were  made.  The  loads  carried 
by  the  electric  vans  were  from  half  a  ton  to  a  ton  and  a  half, 
the  Jenatzy  van  carrying  the  latter  figure.  All  of  them  gave 
very  satisfactory  performance. 

The  chief  changes  in  the  electric  vehicles  over  those  of  last 
year  are  in  matters  of  detail.  The  batteries  used  were  a  new 
type  of  Fulmen  called  the  Blot-Fulmen,  having  ebonite  instead 
of  celluloid  cases  and  Plante  positive  plates. 

In  the  absence  of  any  data  in  regard  to  the  durability 
of  batteries  in  vehicle  service  it  is  impossible  to  decide  as  to 
the  relative  economy  of  the  two  systems.  Other  considera- 
tions besides  bare  economy  complicate  the  problem  in  many 
ways.  However,  the  verdict  of  last  year,  that  the  electric 
cab  or  delivery  is  best  for  public  or  large  service,  while  the 
petroleum  is  best  adapted  to  the  wants  of  the  private  user,  »3 
somewhat  weakened  by  this  year's  performance.  Perhaps 
equal  economies  could  be  effected  by  operating  petroleum 
vehicles  on  a  large  scale.  At  any  rate  it  seems  demonstrated 
that  the  claims  of  the  electric  interests  to  a  monopoly  of 
urban  work  are  not  borne  out.  Gasolene,  steam  and  possibly 
kerosene  also  have  urban  work  to  do. 


Hachinery  and  Tools. 

The  company  which  starts  out  with  ample  capital  to  manu- 
facture motor  vehicles  has  a  decided  advantage  in  equipping 
its  plant.  The  motor  vehicle  is  a  machine  in  the  production 
of  which  high-class  machinery  is  absolutely  essential.  In 
order  that  its  various  parts  may  be  turned  out  rapidly, 
cheaply  and  accurately  the  very  latest  devices  of  our  machine 
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tool  makers  must  be  employed  and  the  ingenuity  of  t^e 
mechanical  engineer  must  be  further  exercised  in  the  design- 
ing of  special  tools  to  perform  certain  operations  more  per- 
fectly and  expeditiously  than  can  be  done  with  any  devices 
now  in  the  market 

It  was  to  direct  attention  to  this  subject  and  keep  it  before 
the  pioneers  in  this  industry  that  the  department  of  "Ma- 
chinery and  Tools"  was  established.  To  add  new  interest  to 
this  department  we  have  invited  Mr.  Clegg,  one  of  our  regu- 
lar contributors  whose  writings  are  generally  appreciated,  to 
contribute  a  series  of  articles  on  machinery  and  tools  with 
particular  reference  to  the  motor  vehicle  factory.  He  will 
find  occasion  in  the  course  of  this  series  to  suggest  attach- 
ments and  improved  devices  which  he  thinks  might  properly 
be  introduced  in  the  motor  shop.  Readers  of  the  Horseless 
Age  can  assist  the  author  and  benefit  the  industry  if  they 
will  follow  him  carefully,  supplementing  and  criticising  freely 
to  bring  out  as  many  phases  of  opinion  as  possible.  With 
respect  to  interchange  of  views  in  print  the  American  motor 
student  does  not  compare  favorably  with  his  English  co- 
worker. Whether  this  reticence  is  due  to  modesty  or  secretive- 
ness  it  is  short-sighted  and  should  be  broken  by  a  freer  ex- 
pression among  motor  vehicle  experimenters  and  manufac- 
turers.   All  would  be  benefited  by  it. 


A  National  Protective  Association. 


We  recall  to  our  readers  the  letter  of  C.  E.  Corrigan, 
published  in  our  last  issue.  In  his  communication  Mr.  Cor- 
rigan, who  won  the  suit  against  the  Chicago  Park  Commis- 
sioners recently,  recommends  the  immediate  organization  of 
a  national  protective  association,  the  chief  object  of  which 
should  be  to  press  similar  suits  in  various  parts  of  the  coun- 
try in  order  to  establish  the  rights  of  the  motor  carriage  to 
an  equal  use  of  the  highways  with  horse  vehicles. 

A  national  organization  such  as  Mr.  Corrigan  suggests 
could  be  made  a  strong  moral  influence  in  favor  of  good 
roads  and  the  motor  vehicle  in  general.  The  prosecution  of 
a  few  suits  for  the  maintenance  of  the  rights  of  the  motor 
would  doubtless  be  found  necessary,  but  the  association,  we 
fear,  would  be  in  danger  of  making  a  mountain  out  of  a 
molehill  by  gfreatly  magnifying  the  opposition  to  the  motor 
\ehicle  existing  in  the  United  States  to-day.  Public  senti- 
ment is  overwhelmingly  with  them,  and  public  sentiment  de- 
termines the  action  of  public  officfals.  Makers  of  law  or  its 
executives,  who  unreasonably  restrict  or  impede  the  use  of 
the  motor  vehicle  from  this  time  forth  will  rouse  such  a 
storm  of  criticism  that  they  will  be  glad  to  recede  from  their 
position  in  any  way  consistent  with  official  dignity.  Hence 
harsh  and  aggressive  measures  are  neither  necessary  nor 
advisable  in  upholding  the  rights  of  the  motor  vehicle. 
Patience  and  prudence  will  accomplish  much  more  in  the  end. 


The  nucleus  of  an  organization  of  this  character  could  best 
be  secured  by  an  affiliation  of  the  several  local  automobile 
clubs  which  are  already  formed  or  are  in  process  of  forma- 
tion in  New  York,  Boston,  Philadelphia  and  Chicago.  The 
New  York  club,  as  the  first  one  chartered  here,  might  with 
propriety  take  the  necessary  steps  if  it  is  deemed  timely  to 
form  a  national  association  next  fall. 


Word  Coining  Enough* 


We  give  space  to  more  word  coining  in  this  issue,  but  for 
the  last  time.  The  Horseless  Age  is  not  looking  for  a 
name  for  the  new  vehicle.  The  name  was  already  in  use 
before  the  Horseless  Age  was  established,  a  name  which 
had  been  adopted  by  the  natural  processes  of  evolution,  and 
these  processes  will  again  assert  themselves  after  the  flurry 
of  speculation  is  past.  All  this  fantastic  philology  is  ephem- 
eral and  ridiculous.  The  terminology  best  suited  to  our 
needs  here  in  the  United  States  is  the  motor  terminology, 
the  adjective  noun  "motor"  forming  a  prefix  before  all  the 
familiar  names  for  road  vehicles.  In  course  of  time  the 
specific  names  will  often  be  dropped  in  common  speech  and 
the  word  "motor"  alone  will  stand  for  "motor  vehicle," 
when  the  particular  class  of  vehicle  referred  to  is  not  im- 
portant.  The  same  word  will  also  serve  as  a  verb  to  express 
the  act  of  driving  a  motor  vehicle.  For  example,  we  can 
say:  "We  motored  down  to-day,"  meaning  that  we  came 
down  on  a  motor  vehicle — carriage,  bicycle  or  tricycle  is  not 
material — just  as  we  can  now  properly  say  that  we  "pedaled" 
down  on  a  bicycle. 

These  questions  of  usage  settle  themselves  according  to 
natural  laws,  regardless  of  the  frantic  eflForts  of  word  coiners 
to  foist  their  barbarisms  upon  the  language. 


notor  Vehicle  Wheels. 


The  other  day  the  editor  was  shown  a  badly  wrecked  wire 
drive-wheel  which  had  formed  part  of  an  electric  carriage 
recently  purchased,  but  which  had  proved  wholly  unequal  to 
the  sandy  roads  of  the  seashore,  where  the  owner  had  taken 
his  carriage  for  the  summer  outing.  Immediately  on  striking 
a  stretch  of  deep  sand  the  wheel  had  buckled  and  collapsed. 
An  examination  revealed  a  general  weakness  of  construction, 
suggesting  that  the  manufacturer  had  modeled  his  wheel 
after  the  bicycle  wheel  and  had  greatly  underestimated  the 
strains  that  come  from  all  sides  to  try  the  motor  carriage 
wheel.  The  bicycle  is  a  false  guide  to  the  motor  vehicle 
manufacturer,  who  must  either  work  out  his  problem  on  in- 
dependent engineering  lines,  or  turn  out  worthless  bric-a-brac 
which  might  grace  a  parlor  floor,  but  is  out  of  place  on  a  road. 
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fact  that  ykkling  tires  are  at  present  (practically)  indispens- 
able amonnts  to  a  tacit  acknowledgment  of  the  prevalent  in- 
feriority of  roadway  and  pavements.  The  universal  cry  of  the 
aiitomobilist  is  for  good  roads,  and  no  one  improvement  wiH 
tUi  more  to  creat  a  giant  industry. 

Should  the  pavements  ever  be  so  improved  as  to  render  the 
riibher  tire  unnecessary,  would  the  steel  tire  do  the  work?  T  le 
bearing  of  this  question  upon  the  heavier  class  of  automobile 
drays,  vans,  etc.,  led  the  author  to  cause  trials  to  be  made 
touching  this  subject.  Tests  were  mudc  with  a  vehicle,  hav- 
ing two  driving  w^hecls»  supplied  with  smooth,  wide-faced 
steel  tires.  72''  in  diameter,  carrying  60  per  cent  of  load.  The 
approximate  draw-bar  pull  was  ascertained  on  various  kinds 
of  pavement,  dirt  and  gravel  roads  and  macadam,  on  the 
level,  and  on  grades,  wet  and  dry.  It  was  found  that  under 
the  njost  adverse  circumstances,  ample  adhesion  could  he 
relied  upon  for  any  conditions  liable  to  be  met  Soapy  and 
greasy  Belgian  block  pavement  w*as  found  to  give  mo^t 
trouble,  but  even  here.  20  per  cent  drawbar  pull  could  casil  / 
be  relied  uprjii.  with  some,  but  not  serious,  slipping. 


A  lasting  impression  of  the  adhesion  and  value  of  smooth 
tires  for  road  traction,  is  xnade  by  seeing  a  vehicle  of  this  kind 
ascending  a  20  per  cent,  grade  on  an  ordinary  gravel  road 
and  rising  easily,  uphill  over  a  4"  x  4"  timber,  placed  in  front 
of  first  one  and  then  both  ihe  driving  wheels,  working  &9 
well  on  the  wet  portions  as  on  dry. 

The  designer  of  the  automobile  is  confronted  with  some 
practical  problems  which  have  not  received  attention  at  the 
hands  of  the  railway  engineer.  For  instance,  in  the  simple 
matter  of  rendering  the  vehicle  directible  and  easily  control- 
ling the  guiding  mechanism.  Especially  is  this  true  in  lo 
arranging  the  parts  that  obstructions  will  not  easily  derange 
the  mechanism  or  throw  the  vehicle  out  of  its  course.  When 
one  or  the  other  of  the  guiding  wheels  encounters  an  ob- 
struction of  importance,  the  reaction  works  back  to  the  guH- 
ing  handle,  tending  to  "whip"  it  out  of  the  hand  of  the  opera- 
tor and  throw  the  vehicle  out  of  its  course*  (Recall  the 
threshing  of  pole  or  thills  in  ordinary  vehicles.}  Many  at 
tempts  have  been  made  to  reduce  the  leverage  of  reaction,  but 
at  best  it  has  remained  a  problem  of  some  iraporLance.  The 
accompanying  illustrattions  show  the  method  employed  by  the 
author.  Tests  designed  10  thoroughly  test  the  practical 
operation  of  the  device,  and  especially  to  compare  it  with  the 
one  ordinarily  employed  arc  illustrated  in  Figs.  3^  4  and  5,  It 
was  found  that  the  amount  of  side-thrust  transmitted  to  the 
guiding  handle  was  practically  in  proportion  to  the  levcras^c 
measured  by  the  distance  between  the  steering  axis  and  the 
plane  of  the  wheel,  at  the  height  of  the  point  of  intercepUon 
of  the  obstruction.     A  20"  controlling  handle  was  connected 
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tor  equal  angular  movement  with  the  swivclluig  axle  s,  tht 
wheels  being  the  same  diameter,  viz.,  32"  and  loaded  with 
the  same  weight*  viz.,  370  pounds,  A  small  obstrticiiLm  causv^s 
so  fiat  a  trajectory  curve  as  to  be  negligible;  this  curve  is  seen 
ai  X  Y  {Fif^,  5).  I  have  used,  as  the  height  of  obstruc- 
tion, the  smallesi  dimension  of  an  ordinary  Belgian  paving 
block,  lying  upon  its  side,  assuming  this  to  be  the  standard 
obstruction  to  be  encountered  by  the  various  wheels  in  these 
tests.  Operating  the  two  devices  each  a  number  of  times  ovv^r 
this  obstruction,  at  different  speeds,  a  moment  of  effort  upon 
the  handle,  lending  to  swing  it  laterally,  or  snatch  it  auL  »1 
the  grasp  of  the  operator,  was  found  to  be  in  the  two  cases  as 
follows: 

Figure    4     ordinary  device;  mean  value  for  pull  =  10^  lbs. 
Figure  2  author's  device;  mean  value  for  pull  =  o  lbs. 
This  shows  an  entirely  different  action  under  practical  operat- 
ing conditions. 

It  will  be  seen  from  the  sketch  that  the  steering  axis  ab  is 
made  to  intersect  the  plane  of  the  wheel  well  up  from  the 
bottom  or  ground  line,  where  obstructions  arc  encounte'ed 
and  where  they  may  be  met  "head  on/"  and  therefore  entirely 
neutralized,  as  has  been  demonetraied,  giving  no  tendency 
to  detiection  of  the  wheel  in  either  direction^ 

It  is  also  found  that  the  arrangement  gives  the  vehicle  a 
quality  of  self-centering,  or  running  straight-forward,  hands 
off.  This,  as  will  readily  be  seen,  is  a  natural  result  of  the 
obliquity  of  the  steering  axes.  The  wheels,  when  turned,  in 
the  act  of  guiding,  describe  a  conic  section,  the  lowest  point 
of  which  is  the  straight-forward  nmning  position.  Another 
peculiar  feature  is,  that  in  this  action,  each  wheel  is  entirciy 
independent  of  the  other,  throwing  no  stress  cither  upon  the 
connecting  or  guiding  rods.  Another  excellent  effect  is  the 
result  upon  the  tires,  the  act  of  steering  tending  to  describe 
a  small  arc,  rather  than  the  usual  twisting  of  the  tires.  This 
can  be  especially  noticed  when  the  vehicle  is  standing  still. 
Fig.  6  shows  the  inner  wheel  turned  45''. 

This    systetn    of   mounting   the   wheels    is    found   to   have 
peculiar  advantages  on  rough   roads  and  over  obstruction  =i. 
rcventing  entirely  the  reaction  to  the  steering  handle,  giv- 
cntirc  immunity  from  fear  of  controlling   handle  being 
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suddenly  wrested  from  the  gra^p  of  the  operator;  and  on  ordi- 
nary smooth  pavement,  instantly  assuming  the  forward  posi- 
tion, upon  being  ''given  the  reins."  This  feature  has  been 
employed  upon  a  number  of  vehicles  both  here  and  abroad, 
and  is  well  received. 

It  is  found  with  automobiles  that  while  the  best  practice  in 
tramway  traction  can  be  followe<i  closely  in  the  matn.  yet  the 
different  conditions  under  which  the  vehicles  operate^  weight 
of  motor  permissible,  height  at  which  the  motors  are  mounted, 
enormous  variation  in  the  rolling  friction  factor,  and  other 
points,  allow  of  departures,  which  have  an  important  bearing 
on  the  motor  design  and  construction.  For  instance: — With 
the  automobile,  only  a  small  motor  is  aOow^able.  This  should 
be  light  and  yet  should  deliver  all  the  po\ver  necessary  in 
case  of  emergency.  It  is  found  practical  to  use  a  motor  with 
a  somewhat  increased  ratio  of  copper  to  iron,  which  should 
have  a  high  overload  capacity,  but  more  than  all  it  is  found 
that  the  size  and  weight  of  the  motor  can  be  greatly  reduce*!, 
if  the  gears  can  be  practically  compounded.  This  is  especially 
desirable  owing  to  the  enormous  variation  in  the  rolling  fric- 
lum  factor, 

Obstructiuns   and   grades   are  encounterf^d.    never   met   on 

"  tram-tracks  and  a!  the  same  time  nvAy  be  coupled  with  soft 
road,  which,  owing  to  the  weij^hts  necessarily  present,  would 
render  progress  impossible,  unless  an  inordinately  large  motor 

I  were  at  hand.  At  such  times,  often  if  a  few  feet  only  can 
be  compassed  the  journey  can  be  resumed.  It  is  under  the:«e 
and  similar  conditions,  that  the  value  of  the  compound  gear 
becomes  apparent.  One  form  of  this  gear,  employed  in  a 
number  of  vehicles,  has  been  found  to  be  entirely  satisfactory. 
lEicrcasing  the  leverage  of  the  motor  over  the  load.  In  case 
of  a  motor,  with  a  suitable  over-load  factor,  this  gear,  while 
only  doubling  the  leverage,  is  found  to  compass  anything  that 
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FIG.  7 

has  ever  been  encouktered  in  city,  park  and  country  service. 
Any  ratio  of  gearing  can  of  course  be  employed.  By  means 
of  the  compound  gear,  the  torque  is  brought  up  to  nearly  the 
sUpping  point  of  the  drivers  without  overdraft  of  current* 
supply  from  the  battery.  The  manipulation  is  by  a  smail 
handle,  usually  imbedded  in  the  cushion  at  the  side,  it  beinij 
used  only  at  infreqiaent  intervals.  This  lever  attaches 
to  the  upright  arm  seen  in  Figs.  7  and  8^  the 
gear  being  just  visible.  This  compound  gear  not  only 
enables  a  small  motor  to  meet  an  emergency,  but  has  an 
important  bearing  upon  the  storage  battery,  acting  as  a  saf  > 
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guard  in  a  very  important  sense,  preventing,  as  it  docs,  in- 
ordinate over-drafts  of  electric  current,  and  in  this  way»  en- 
abling lighter  plates  to  be  employed,  without  fear  of  "shed- 
ding" the  active  material  Another  feature  of  importance  ^o 
connection  with  the  compound  gear  is  found  to  be  its  inter- 
lock and  interaction  with  the  controller.  This  feature  renders 
the  compound  gear  entirely  successful  in  the  most  incompe- 
tent hands.  The  gear  cannot  be  thrown  or  changed,  when  the 
current  is  on,  nor  can  tlie  current  be  put  on  until  the  gear  i% 
entirely  thrown  to  either  one  or  the  other  of  its  normal  oper*- 
tive  positions.  This  is  done  automatically  and  without  the 
knowledge  of  the  operator. 

Speaking  again  of  the  motor,  as  a  whole,  its  elevated  posi- 
tion and  the  comparatively  open  space  it  occupies,  when  com- 
pared with  street  car  motors,  enables  the  employment  of  ven- 
tilation. This  should  be  designed  with  care,  so  as  to  prevent 
ingress  of  water  and  moisture.  The  ventilation  is  especially 
applicable  to  the  small  sired  motor  considering  the  heavy 
overloads  to  which  they  are  frequently  subjected. 

In  the  hands  of  the  non-expert,  simplicity  of  control  a 
found  to  be  indispensible  to  satisfactory  operation. 

With  the  automobile  there  is  one  handle/which  always  should 
be  kept  in  hand,  viz.,  the  steering  handle.  The  question 
naturally  arises,  *'why  not  let  this  handle  do  all  of  the  work 
of  controJIing  the  vehicle?'*  In  a  paper  before  this  body,  n 
1894,  the  writer  pointed  out  a  system  of  tram  car  control, 
which  has  since  been  widely  adopted,  in  which  starting,  sto;>- 
ping,  speed  control  and  brake  were  confiined  to  the 
operation  of  a  single  handle.  This  having  now  been  classed 
as  the  best  practice  with  tram  cars,  why  not  utilize  the  com- 
bination in  connection  with  the  steering  handle,  allowing  it, 


4 
I 


4,  Mb.  1«.  July  IS,  Vm. 


THE    HORSELESS    AGE. 


FIG.   11. 

by  the  most  oatural  and  almost  trivial  movemeotSi  to  do 
the  whole  work  of  operation.  In  this  way,  the  entire  control 
of  the  vehicle  is  simplified  to  a  single  handle.  The  direction 
of  the  vehicle  is  controlled  by  lateral  movement  of  the  lever, 
the  vehicle  going  in  any  direction  to  which  the  handle  is  point- 
ed or  aimed.  Depressing  the  handle,  from  notch  to  notch, 
increases  the  speed,  and  pulling  up  the  handle,  as  one  would 
draw  in  the  reins,  in  case  of  emergency,  instantly  turns  oflf 
the  current  and  applies  powerful  brakes.  The  intensity  of  the 
brakes  is  increased  as  the  handle  is  further  raised.  When  the 
speed  has  been  reduced,  by  again  lowering  the  handle,  any  of 
the  speed  notches  can  be  readily  picked  up;  the  speed  anl 
brake  being  always  under  instant  control,  one  hand  only 
being  engaged.  It  is  apparent  that  the  current  manipulation 
to  the  motor  and  brakes  requires  only  an  imperceptible  ct 
fort.  In  production,  the  controlling  handle  is  made  either  tj 
slay  where  placed,  or  is  self-raising  to  the  brake  position,  iv 
suit  the  fancy  of  the  owner.  The  controlling  handle  lyin>4 
nearly  horizontal,  the  ^'aiming**  action  in  steering  completes 
the  simplicity  of  the  operation.     (See  Fig.  b  ) 

The  con  troll  ini?  head,  which  is  shown  in  the  figures,  is  sup- 
plied with  an  indicator  showing  at  ail  times  the  position  of 
controlling  cylinder.  Fig.  9  shows  first  speed  and  Fig.  10 
the  third  speed,  and  by  touching  a  bulton  on  the  side 
(seen  in  Fig.  i),  the  handle  may  readily  be  raised  to  posi- 
tion shown  in  the  figure,  for  convenience  of  occupant>. 
especially  for  getting  in  and  out  on  driver's  side. 

In  crowded  thoroughfares,  the  brake  is  the  most  important 
feature  of  the  automobile.  The  French  authorities  in  pass- 
ing upon  vehicles,  insist  upon  this  factor  more  than  any  other, 
and  it  is  certainly  the  most  indispensable.  Whatever  else  the 
vehicle  can  or  cannot  compass,  it  must  be  possible  to  stop  it, 
and  that  instantly,  on  occasions.  The  btake  should  be  power- 
ful and  at  least  in  duplicate.  The  carriages  illustrated  here- 
with  axe  each  provided  with  three  separate  brake  systems. 
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The  location  of  the  controller  beneath  the  foot  board  (Fig,  11)  is 
found  to  present  decided  advantages  in  point  of  convenient 
interlock  and  inter-connection  with  the  brakes.  The  motor 
cannot  be  started  without  first  removing  all  the  brakes.  Th*i 
location  gives  ready  access  at  alt  times  and  upon  all  sides  by 
the  hinged  floor  j  gives  a  natural  interlock  between  the  con- 
troller and  the  compound  gear  above  referred  to,  and  also 
between  the  controiler  and  charging  terminals  which  are 
here  located.  Numerous  accidents  and  even  wrecks  have  been 
caused  for  failing  to  open  a  special  motor  switch^  when  plac- 
ing the  controller  in  series  position  for  charging.  A  simple 
interlock,  with  the  charging  terminals  entirely  eliminates  this 
danger,  and  indeed  the  interlocking  system  throughout  the 
carriage  very  thoroughly  protects  it  in  inexperienced  hands; 
for  instance,  if  the  directing  indicator  (seen  in  Figs.  7  and  12)  is 
removed,  the  motor  and  controller  are  locked.  If  the  index 
or  pointer  of  this  indicator  points  forward  the  vehicle  will  go 
forward.  If  to  the  rear,  the  vehicle  will  go  backward.  If  it 
paints  upward*  as  seen  in  Figs.  6,  9  and  ti,  the  carriage  may  be 
charfjed,  but  when  in  this  position,  all  the  conductors  of  the 
motor  cable  are  automatically  open-circuited,  preventing  acci- 
dent- The  pointer  can  never  be  manipulated  until  the  controller 
is  lirst  open-circuiicd,  and  if  the  index  is  only  partially  turned, 
through  carelessness,  or  otherwise^  the  controller  cannot  be 
operated  until  the  mistake  has  been  corrected. 

The  motor  being  light  and  small,  normally  should  be  of 
relatively  *'high  speed,"  still  farther  reducing  the  weight.  A 
small  motor  is  possible  with  the  compound  gear.  The  double 
reduction  motor  possesses  advantages  of  allowing  the  hand- 
brake to  be  operated  on  the  intermediate  shaft,  thus  working 
through  the  compensating  gear.  A  small  brake,  in  this  way, 
gives  all  the  leverage  necessary,  being  one  reduction  bac^ 
through  steel  gears  with  smail  peripheral  velocity,  thus  act- 
ing without  noise.  Another  advantage  of  double  reduction  is 
in  keeping  all  the  gears  of  the  power  system  small,  and  thus 
insuring  a  neater  appearance.  The  somewhat  higher  speed 
permissible  in  the  double  reduction  arrangement  also  renders 


It 


THE    HORSELESS    AGE. 


T»i:  I.  'Nrt  UrX 


l^oasibic  ihc  bipolar  nulor,  witb  its  higher  efficiency,  as  com- 
pared  with  the  multipolar.  Every  couditioii  tending  to  higher 
tilhcicticiei  iiUouliJ  be  considered  m  ctjjincciiun  wnU  autoin  v 
bile  equipment,  aji  con*icrvitig  the  resources  of  the  battery. 
Tliese  conditions  are  not  as  necessary  wiili  *ysieina  oi  tram 
traction,  where  the  prime  source  of  po\\cr  is  always  available. 

The  locatiun  uf  the  controller  and  currcnL-manipulatin^ 
switd^cjj  low,  as  seen  in  Kig,  it,  and  in  front  of  the  batteries, 
avoids  hydrogen  detonation  and  eliminaies  all  danger  of  explo* 
sion  from  spark  or  opening  circuit. 

Much  ha:>  been  said  ul  one  moior  versus  two.  This  is  large- 
ly a  matter  of  mechanics;  it  is  conceded  that  one  motor  gives 
higher  chkicncy  than  two  of  half  the  power,  and  is  less  ex- 
pensive lo  uiainiain.  As  even  the  heaviest  sirinns  arc  com- 
paratively small,  the  compensating  gear,  where  one  motor  h 
employed,  is  easily  maintamed.  yielding  a  combination  which 
IS  far  simpler  and  employs  less  parts  than  with  a  double 
motor  equipment. 

•  The  automobile  will,  for  some  lime,  necessarily  be  in  the 
hands  of  the  inexperienced  and  non-expert,  and  while  it  is  not 
possible  to  render  it  **fool  proof,"  yet  certain  safeguards  may 
be  employed  in  and  about  its  operatmg  devices  and  chargfing 
system,  which  will  materially  reduce  and  almost  prevent  de- 
rangement. The  manipulation  may  be  so  thoroughly  intcr- 
loi'ked  as  to  effectually  prevent  a  wrong  operation  preceding 
the  right  one,  and  rendering  it  nearly  impos-sible  to  make  h. 
rtaist^kc  in  anything  like  normal  operation.  Interlocks  and 
safety  devices  are  used  in  many  branches  of  engineering;  the 
introduction  of  automatic  interlocking  switches  is  a  notable 
example,  having  placed  "^tcam  railway  operation  on  an  entirely 
new  basis.  After  subjecting  these  devices  to  continued  pra:- 
lical  test,  and  altering  them  until  the  requircmL-nis  seem  lo 
hnvc  been  met,  ilie  avuhor  is  prei>ared  to  say  that  there  is  no 
reason  wliy  the  important  results  reached  in  the  interlocking 
awiirch  and  signal  system,  should  not  be  compassed  in  autj- 
itiobile  manipulation,  and  t*y  devices  vastly  simpler  and  in- 
expensive. 

As  to  charging  and   care  of   batteries,   it   is  believed   thai 

^lie  differential   walimeler  system    for  ordinary  use,  couple  1 

^lih   the   periodic   inspection   by   an    expert    from   ihc  hont, 

nfBce  or  local  headquarters,  is  the  best  arrangement  now  at 


our  command.  Tfte  author  has  found  that  the  diticrcau-u  l*ic* 
tor  of  the  wattmeter  should  be  adjustable  and  should  bt. 
tirought  from  lime  to  time  into  step  with  both  the  efficiency 
and  charging  curves  of  the  battery.  These  curves  change  an  J 
are  peculiarly  altered  by  the  time  factors.  These  adjustments 
»rc  ca.sily  made  through  dtterminations  by  the  use  of  hy- 
drometer. Thi  s  can  easily  be  one  of  the  duties  of  the 
periodic  inspection  above  referred  to.  The  practical  employ- 
ment of  the  adjusting  feature,  or  in  fact,  any  device^  by  means 
of  which  the  meter  may  be  kept  in  step  with  the  battery,  is 
found  to  constitute  such  a  meter  an  almost  perfect  safeguard 
against  the  destructive  eflfects  of  overcharge  and  ovcrdischargc 
in  inexperienced  hands.  One  tray  ^^f  batteries  is  shown  in  ' 
Fig.  13* 

With  the  public  conveyance,  or  a  delivery  system,  operating 
a  number  of  vehicles  from  one  station,  it  may  not  be  difficult 
to  secure  the  services  of  a  single  expert  attendant,  yet  for 
anything  hke  commercial  operation,  the  automobile  itself 
must  be  entirely  successful  in  the  hands  of  the  **raw  recruit.  * 
Emphasis  should  be  laid  on  the  fact  that  the  driver  must  be  a 
man  familiar,  especially  at  first,  wiih  the  routes  and  business  in 
hand.  The  vehicle  must  be  depended  upon  to  perform  success* 
fully,  even  under  trying  cl  nditions,  without  demanding  especial 
thought  or  attention  on  the  part  of  its  operator,  who  should 
simply  be  a  KOf»d  driver,  and  who,  from  an  engineering  stand- 
point, would  be  considered  thoroughly  non-expert* 


Messrs.  Barber  and  Walker  Make  a 
Partition  of  Interests. 


Amzi  Lorenzo  Barber  and  John  Brisben  Walker,  organizers 
of  the  *Xocomobile*^  Co.  of  America,  have  made  a  partition 
of  interests,  and  the  outgrowth  is  two  companies  instead  of 
one.  Mr.  Barber  retains  the  ^'Locomobile"  Co.  of  America 
and  the  factory  at  Newton,  Mass.,  and  has  also  purchased  the 
old  Humber  bicycle  factory  at  Westboro,  Mass.,  starting  it 
up  for  the  manufacture  of  Stanley  carriages  on  July  17. 
The  new  officers  of  the  "Locomobile*'  Co.  of  America  are: 
Amzi  Lorenzo  Barber,  president;  Le  Droict  L^ngdon  Barber, 
vice-president,  and  Samuel  T.  Davis,  treasurer.  By  Septem- 
ber 1  this  company  expects  to  be  producing  15  carriages  a 
day. 

Mr.  Walker  has  selected  the  name  Mobile  Co.  of  America, 
and  takes  as  his  share  of  the  joint  interests  the  Kingsland 
property  on  the  Hudson  River,  where  a  factory  400  feet  long 
and  50  feet  wide  will  be  erected  for  Ihc  manufacture  of  Stan- 
ley steam  vehicles. 

The  Stanley  brothers  will  occupy  the  position  of  general 
managers  for  both  companies  under  contract  for  one  year. 
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Grout  Bros.,  Orange,  Mass.,  have  issued  their  first  cata- 
logue, showing  four  styles  of  vehicles,  the  stanhope  first 
built  by  them,  a  iwo-passengcr  trap,  a  four-passenger  trap 
and  a  delivery  wagon,  varying  in  weight  from  700  lbs.  to 
1,400,  and  propelled  by  two-cylinder,  horizontal  gasoline 
motors. 

The  back  cover  of  the  catalogue  is  adorned  with  a  picture 
of  the  skeleton  of  a  horse,  depicted  as  a  fossil  and  labelled: 
*'These  animal*  wer«  used  until  about  tlic  year  1900." 


Ko.  16.  Jtily  0.  1899. 


THE    HORSELESS   AGE. 


13 


Operating  Cost  of  Horse  and   Electric 
Delivery  Wagons  in  New  York  City. 


By  G.  F.  Sever  and  R.  A.  Fliess. 


{Omiinued  from  pagf  20,  issue  July  12th,) 


SECTION  II. 
SOME  TESTS   ON    ELECTRIC  AUTOMOBILES    FOR     DELIVERY   SERVICE. 

The  results  recorded  in  this  section  were  obtained  under 
service  conditions,  in  the  streets  of  New  York  City.  Over 
sixty  miles  were  covered  during  the  tests  recorded  below, 
and  all  grades  between  the  lower  section  of  the  city  and  Wash- 
ington Heights  were  surmounted  with  the  greatest  ease. 
During  the  tests,  various  conditions  of  weather  were  en- 
countered, including  heavy  rain,  strong  head  winds  and 
muddy  streets,  as  well  as  very  clear  weather,  no  wind,  and 
dry  streets. 

During  the  series  of  tests,  no  accidents  of  any  kind  hap- 
pened. It  was  not  necessary  at  any  time  to  stop  the  vehicles 
for  repairs — all  the  mechanical  and  electrical  parts  perform- 
ing their  functions  with  the  utmost  ease,  and  with  practically 
no  noise,  and  absolutely  no  odor. 

The  method  followed  during  all  the  tests  was  the  same.  It 
consisted  in  measuring  the  watt  hours  of  energy  supplied  by 
the  starage  batteries  during  the  runs,  by  means  of  a  Thom- 
son recording  watt-hour  meter,  which  was  accurately  cali- 
brated before  the  test  began.  The  distance  traveled  by  the 
vehicles  was  recorded  by  a  tested  cyclometer  and  the  speed 
in  miles  jper  hour  was  noted  at  any  second  by  means  of  a 
tachometer.  Placed  in  series  with  the  watt-hour  meter,  was  a 
Weston  portable  ammeter,  while  a  Weston  voltmeter  was 
placed -aciCi^sii  the  battery  connection  at  the  controller.  In  this 
way,  instahtaneous  readings  of  the  power  were  obtained,  while 
the  wait-hour  meter  gave  the  total  energy  used.  The  Weston 
instruments  were  accurate,  and  every  precaution  was  taken 
to  guard  them  from  any  jolts  or  jars  which  might  have  im- 
paired their  accuracy. 

The  first  tests  to  be  presented  were  made  upon  a  vehicle 
built  for  a  large  dry  goods  store  in  N^w  York  City.  The 
vehicle  was  intended  for  the  delivery  of  light  goods  about  the 
city,  and  was  to  be  placed  in  competition  with  horse  delivery 
service  of  the  same  class.  The  results  tabulated  below,  show 
the  instantaneous  power  consumption  with  this  vehicle,  while 
traveling  over  the  same  ground,  'at  tht  same  speed  as  record- 
ed on  two  different  days.  The  column  headed  "Rain"  refers 
to  readings  taken  during  a  severe  storm  which  lasted  through- 
out the  entire  test.  The  column  headed  **Clear"  shows  the 
consumption  of  power  on  a  clear  day  with  no  perceptible 
wind 

Table  omitted  by  author. 

An  inspection  of  Table  V  brings  us  to  the  conclusion  that 
the  power  consumption  is  not  greatly  affected  by  change  of 
pavement,  as  from  cobblestones  to  asphalt  There  is,  how- 
ever, a  slightly  greater  power  required  on  wet  macadam  than 
on  dry,  and  more  power  is  required  on  macadam  than  on 
asphalt  or  cobbles.  The  grades  were  measured  in  every  case 
after  the  tests  were  completed.  In  Table  VI  is  given  the  data 
obtained  during  a  test  run  of  a  little  over  thirteen  miles,  in 

Paper  read  at  the  sixteenth  annual  meeting  of  the  American 
InttUutc  ot  Electrical  Engineers,  Boston,  June  aSth. 


very  bad  weather.    For  the  greater  part  of  the  trip,  aiieavy 
wind  was  blowing. 

Table  omitied  by  author. 

The  time  given  in  the  last  column  of  this  table  has  no  bearing 
on  the  speed.  The  speed  may  have  been  ten  miles  an  hour 
while  running  and  yet,  owing  to  "slow-ups,"  stops,  etc.,  the 
time  occupied  in  passing  from  one  street  to  another,  where 
the  readings  of  the  time  were  noted,  may  indicate  a  speed  of 
only  six  miles  an  hour.  The  last  column  was  inserted  as  a 
check  on  the  trip — the  speed  in  the  second  column  being 
given  as  the  speed  at  the  time  the  readings  of  the  voltmeter 
and  ammeter  were  taken,  the  watt-hour  meter,  of  course, 
taking  care  of  the  intermediate  fluctuations. 

A  study  of  Table  VI  shows  us  that  on  grades  the  speed  of 
the  vehicle  is  very  much  reduced  and  that  the  power  required 
to  propel  the  vehicle  at  the  reduced  speed  is  very  large — 
which  is  quite  natural.  The  table  is  instructive  in  showing  the 
relative  proportion  of  increase  of  power  due  to  grades.  It 
must  be  remembered,  however,  that  the  comparison  is  made 
in  this  case  between  level  asphalted  streets  and  macadamized 
hills  that  were  very. muddy,  and  that  this  condition  would 
oause  the  variation  in  power  to  be  greater  than  in  the  case  of 
grades  of  asphalt  surface.  The  average  of  ten  readings  taken 
from  Table  VI  gives  as  the  power  consumed  on  level  asphalt 
the  following: 

Volts 85.3 

Amperes 23.1 

It  is  to  be  understood  that  these  ten  readings  were  selected 
from  the  table  with  the  idea  of  eliminating  up  or  down  grades. 
The  lowest  ammeter  reading  taken  was  twenty  and  the  highest 
twenty-six.  Above  and  below  these  readings  the  vehicle  was 
on  perceptibly  up  or  down  grades.  It  may  be  well  to  note  that 
this  wagon  was  equipped  with  solid  rubber  tires;  these,  as  is 
quite  generally  recognized,  absorb  slightly  less  power  than 
pneumatic  tires. 

Table  VII  gives  the  results  obtained  during  a  test  in  yery 
fine  weather.  The  run  was  one  of  6.25  miles  over  a  contin- 
ually ascending  route. 

Table  omitted  by  author. 

The  watt-hour-meter  reading  during  this  test  showed  a 
consumption  of  1,364.22  watt  hours.  The  wagon  alone  was 
weighed  on  balance  coal  scales  and  was  found  to  weigh  3,750 
pounds.  On  this  trip  it  carried  three  passengers  and  the  in- 
struments used.    The  total  weight  was  found  to  be  as  follows: 

Weight  of  wagon -3,750  lbs. 

Weight  of  passengers. 413    " 

Weight  of  instruments 37    " 

Total    weight 4,200    " 

The  distance  traveled  was  6.25  miles  and  the  time  actually 
in  motion  was  52.75  minutes.    Therefore: 

Average  speed  in  miles  per  hour  was. ..     8.44  miles. 

The  watt-hrs  per  car  mi.e  were. 218.28 

The  watt-hrs  per  ton  mile  were 103.95 

It  should  be  remembered  that  these  results  were  obtained 
during  a  run  which  was  always  tending  up  hill  as  was  noted 
above.  This  becomes  quite  evident  when  the  average  of  the 
twenty-seven  readings  of  Table  VII  is  compared  with  the 


14 


THE   HORSELESS   AGE. 


Yohi,V^U,JiaftM, 


average  of  the  ten  readings  taken  from  Table  VI,  represent- 
ing level  asphalt 
Average  of  the  twenty-seven  readings  of  Table  VII: 

Volts 84.7a 

Amperes 26.25 

Average  of  the  ten  readings  taken  from  Table  VI: 

Volts 85.3 

Amperes 23.1 

Table  VIII  gives  the  results  of  a  ran  made  in  the  opposite 
direction  to  that  recorded  in  Table  VII,  that  is  starting  on  the 
high  ground  on  which  the  run  of  Table  VII  terminated;  it 
records  the  power  consumed  during  a  run  of  7.24  miles.  The 
run  ended  where  that  of  Table  VII  began.  Thus  in  the  run 
recorded  in  Table  VIII  the  tendency  was  always  down  hill; 
this  will  be  appreciated  from  an  inspection  of  the  table: 

Table  omitted  by  author. 

The  watt-hour  meter  showed  a  constmiption  of  energy  on 
this  run  of  1,243.38  watt  hours.  The  weight  was  the  same^as 
previously  given — namely,  4,200  pounds.  The  time  in  actual 
motion  was  58.5  minutes.  The  distance  traveled  was  7.24 
miles.    The  average  speed  per  hour  8.08  miles. 

The  watt-hours  per  car  mile  were i7i-74 

The  watt-hours  per  ton  mile  were 81.08 

Combining  the  results  of  the  watt  meter  readings  for 
the  tests  of  Table  VII  and  VIII  we  find  that  for  a  total  dis- 
tance of  13.49  miles  the  average  was  as  follows: 

Watt-hours  per  car  mile 195.01 

Watt-hours  per  ton  mile 92.875 

The  results  were  obtained  under  the  ordinary  service  condi- 
tions and  can  be  duplicated  at  any  time. 

To  determine  as  accurately  as  possible  the  lowest  value  for 
the  power  consumption  at  the  different  speeds,  some  special 
tests  were  made.  A  block  paved  with  asphalt  which  was  fairly 
level  between  Twenty-fourth  and  Twenty-fifth  streets  on 
Madison  avenue,  was  selected  for  the  tests.  The  method  of 
procedure  was  as  follows:  First,  readings  were  taken  while 
the  vehicle  was  passing  between  Twenty-fourth  and  Twenty- 
fifth  streets  and  then  readings  were  taken  when  passing  back 
over  the  same  ground,  in  every  case  care  being  taken  that 
the  vehicle  had  reached  a  constant  speed,  an  appreciable  time 
before  the  readings  were  noted.  The  average  of  these  read- 
ings should,  of  course,  eliminate  any  slight  g^rades,  if  present, 
and  the  average  should  give  the  true  power  consumption  for 
absolutely  level  asphalt.  The  readings  obtained  for  the  three 
different  speeds  of  the  wagon  were: 

Volts.   Amperes 

No  .3  speed — 10.5  miles  per  hour 82  22 

82  20 

Average 82  21 

No.  2  speed — 5.4  miles  per  hour 42  21 

42  18 

Average 42         19.5 

No.  I  speed — 2  miles  per  hour 21  22 

21  16 

Average 21  19 

At  No.  3  speed  the  rate  of  travel  was  15.4  feet  per  second 
and  the  rate  of  work  1,722  watts.    Since  a  watt  represenU 


o>7373  foot  pounds  per  second  the  total  work  required  to 
propel  the  vehicle  at  this  speed  for  one  second  was  1,269.63 
foot  pounds.  This  represents  a  rate  of  2.3  H.  P.  The  draw- 
bar pull  was  then  52.44  pounds  or  at  the  rate  of  39.26  pounds 
per  ton.  At  No.  2  speed  the  draw-bar  pull  was  36.3  pounds 
per  ton.  The  value  of  the  draw-bar  pull  at  No.  3  speed  is 
probably  very  closely  approximate  to  the  value  that  would 
be  shown  at  all  speeds  between  five  and  twelve  miles  per 
hour  if  a  dynamometer  was  used.  From  the  results  recorded 
in  Table  VII  we  may  take  105  watt-hours  per  ton  mile  as 
quite  within  the  reach  of  acttial  practice  under  service  condi- 
tions to-day.  However,  a  more  conservative  estimate  of  120 
watt-hours  per  ton  mile  as  a  basis  upon  which  to  calculate  the 
operating  costs  of  electric  vehicles  for  delivery  service  will  be 
assumed.  Under  ordinary  conditions  a  well-designed  electric 
delivery  wagon  should  not  consume  over  120  watt-hours  per 
ton  mile.  In  support  of  this  statement  the  following  data  is 
presented,  these  results  being  obtained  while  testing  a  small 
carriage  which,  owing  to  a  number  of  circumstances,  had 
failed  to  come  up  to  the  expectations  of  the  designers.  This 
carriage  had  been  sent  back  to  the  shop  for  some  alterations 
and  it  was  at  that  time  that  an  opportunity  was  afforded  I  for 
making  a  number  of  experiments  and  tests  upon  it  The 
point  of  greatest  interest  in  these  tests  is  the  fact  that  though 
working  under  most  unfavorable  conditions,  the  watt-hours 
per  ton  mile  did  not  reach  120.  The  weight  of  this  vehicle 
was  1,200  pounds,  over  300  pounds  more  than  the  original 
design  called  for.  With  one  passenger  and  the  instruments 
it  weighed  1,400  pounds.  Its  draw-bar  pull  was  found,  by  a 
dynamometer,  to  be  over  forty-two  pounds  at  eight  miles  per 
hour  on  level  asphalt  This  is  at  the  rate  of  sixty-two  pounds 
per  ton,  and  is  approximately  the  same  as  found  for  ordinary 
horse  delivery  wagons  on  cobblestones.  This  excessive  draw- 
bar  pull  was  due  to  poor  bearing  design.  Table  IX  gives  the 
result  of  a  run  of  9.45  miles  with  this  vehicle  on  New  York 
City  streets. 

TABLE  IX. 

Distance  traveled 9.45  miles. 

Watt-hour  meter  record 77i.i5  watt-hours. 

Average  speed 8.0    miles  per  hour. 

Watt-hours  per  ton  mile 116.5 

It  is  interesting  to  note  that  even  with  this  abnormal  pull  the 
watt-hours  per  ton  mile  were  only  116.5. 

The  test  recorded  in  Table  X  was  a  fairly  severe  one  so  far 
as  hill  climbing  and  bad  roads  are  concerned.  The  vehicle 
on  this  occasion  traveled  from  Fifty-ninth  street  up  the  Boule- 
vard to  137th  street  and  return,  taking  en  route  the  long  hill 
from  125th  street  to  137th  street  on  the  Boulevard;  on  the 
return  the  hill  from  125th  street  to  117th  street  was  sur- 
mounted. The  hill  climbing  part  of  the  trip  was  over  a  very 
bad  macadam  road  surface.  The  hill  at  Ninety-sixth  street 
and  the  Boulevard  was  surmounted  twice  during  the  trip  and 
the  carriage  covered  fourteen  miles. 

TABLE  X. 

Distance  traveled 14  miles. 

Time  in  actual  motion i  hour  47  minutes. 

Average  speed 7.8  miles  per  hour. 

Total  watt-hours  recorded 1162.29 

Watt-hours  per  ton  mile 118.57 

\ 
It  is  worthy  of  note  that  with  all  the  hill  climbing,  the  bad 
roads  and  the  large  friction  loss  due  to  bad  design,  the  watt- 
hours  per  ton  mile  only  reached  1x8.57.    From  the  above,  lao 
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watt-hours  per  ton  mile  would  seem  to  be  a  conservative  esti- 
mate for  the  power  consumption  of  well  designed  electric  de- 
livery wagons  in  New  York  City  under  ordinary  service  con- 
ditions. 

SECTION  III. 

HORSE  VERSUS  ELECTRIC   SERVICE— A  COMPARISON. 

In  considering  the  advantages  and  disadvantages  of  two 
radically  different  systems  for  the  performance  of  the  same 
work,  other  things  being  equal,  the  cost  is  the  deciding  factor. 
Assuming  that  all  other  considerations  are  equal,  it  will  be 
shown  in  this  section  that  the  cost  of  operation,  maintenance, 
etc.,  of  the  electric  automobile  is  less  than  for  horses  in  the 
light  delivery  service  of  New  York  City,  the  horse  being  con- 
sidered in  the  most  favorable  light 

From  the  results  recorded  in  Section  II  we  are  led  to  the 
conclusion  that,  under  highly  disadvantageous  conditions, 
the  power  necessary  to  propel  a  vehicle  through  the  streets 
of  New  York  City  from  the  lower  part  of  the  town  to  points 
situated  on  the  highest  grround,  including  all  grades  that  may 
be  encountered,  will  not  average  more  than  120  watt-hours 
per  ton  mile.  That  this  is  a  high  figure  for  vehicles  of  good 
design  and  equipment  is  evident  from  the  results  obtained 
while  testing  the  delivery  wagon  previously  mentioned.  The 
fact  that  the  small  carriage  never  reached  120  watt-hours  per 
ton  mile,  though  working  under  most  unfavorable  conditions, 
should  lend  weight  to  this  conclusion. 

Taking  120  watt-hours  per  ton  mile  as  a  basis  on  which 
to  compute  the  power  consumed  by  an  electric  delivery 
wagon,  we  will  now  compare  the  results  obtained  in  Section 
I,  Table  IV,  with  the  results  that  would  be  obtained  if  an 
electric  wagon  were  substituted. 

From  Table  IV  it  was  found  that  the  total  cost  per  day  for 
two  horses,  one  driver  and  one  boy,  was  428.54c.  The  wagon 
was  to  travel  forty-two  miles  a  day — ^being  an  average  of 
twenty-one  miles  per  day  for  each  horse.  The  time  in  motion 
was  assumed  to  be  six  hours.  An  electric  wagon  with  an 
average  speed  of  nine  miles  an  hour,  could  cover  this  dis- 
tance in  4.66  hours,  thus  saving  1.34  hours — the  other  condi- 
tions remaining  the  same.  The  cost  per  day  for  the  electric, 
assuming  cost  of  power  at  5  cents  per  K.  W.  hour,  is  given  in 
Table  XIII: 

TABLE  XIII. 

1.  Cost  of  power  for  42  mile  run,  at  Sc.  per  K.  W. 
hour  assuming  power  consumption  as  120  watt-hours 

per  ton   mile 7128c. 

Weight  of  wagon 3»750  lbs. 

Weight  of  driver 150    " 

Weight  of  boy 125    " 

Average  load Soo    " 

Total   weight 4,525    " 

2,263  tons. 

Watt-hours  per  car  mile,  271.56. 

Watt-hours  per  42  car  mile,  11,405.00  =  11,405  K.  W.  hours. 

Taking  battery  efficiency  as  80  per  cent. 

Total  power  to  be  paid  for  =  14.256  K.  W.  hours. 

2.  Interest  on  cost  of  wagon  per  day 21.4 

Cost  of  wagon,  2,300,  at  6  per  cent,  interest. 

3.  Interest  on  stable  rent  for  one  wagon 9.39 

4.  Driver 17142 

5.  Boy 114.28 

Total  cost  per  day  for  42  miles,  one  wagon,  one 
driver  and  one  boy.. 387.77c 


Therefore,  cost  per  pound  of  delivery  is  .16158c,  or  .016980. 
less  than  the  figures  for  the  horse.  The  cost  per  car  mile  is 
9.232c.,  or  .968c.  less  than  for  the  horse.  Cost  per  ton  mile  is 
4.08c.,  or  6.I2C.  less  than  for  the  horse  service.  If  we  con- 
sider the  load  only,  it  costs  9.232c  per  500  pounds  per  mile, 
or  at  the  rate  of  .018464c.  per  pound  per  mile,  or  .00194c  less 
per  pound  than  for  the  horse  service. 

Attention  is  again  called  to  the  conditions  under  which  this 
comparison  is  made.  The  horse  is  supposed  to  be  able  to 
average  twenty-one  miles  per  day,  doing  this  at  the  rate  of 
seven  miles  per  hour,  under  a  draw-bar  pull  of  fifty  pounds. 
In  other  words,  he  is  doing  work  at  the  rate  of  .89  of  a  theo- 
retical H.  P.  for  three  hours  per  day.  The  automobile,  on  the 
other  hand,  is  to  do  forty-two  miles  a  day  at  the  rate  of  nine 
miles  per  hour,  and  the  cost  of  power  is  assumed  to  be  five 
cents  per  K.  W.  hour.  Under  these  conditions  the  automobile 
can  do  the  work  of  two  horses  in  1.34  hours  less  time  than 
they  can  do  it  with  a  saving  of  .01698  cents  per  pound  of  goods 
delivered  or  at  a  saving  of  40.752  cents  per  day  on  a  delivery 
of  2,400  pounds. 

Now,  having  shown  th^t  it  is  cheaper  to  use  an  electric  de- 
livery wagon  than  the  present  horse  delivery  wagon— even 
when  the  supposition  is  made  that  the  horse  is  doing  much 
more  work  than  he  really  is — it  is  proposed  to  make  a  com- 
parison between  the  two  systems  under  conditions  which 
actually  exist  to-day.  It  was  shown  in  Section  IV  that  the 
delivery  horse  does  not  average  eighteen  miles  per  day  during 
the  year.  We  will  assume,  however,  that  the  horse  does 
travel  this  distance  per  day.  Each  wagon. will  go  thirty-six 
miles  a  day  under  this  assumption;  hence,  the  total  mileage 
of  the  wagon  for  the  year  will  be  11,268  miles.  This  assumes 
that  on  Sundays  the  wagon  does  not  go  out  Then  for  fifty- 
two  days  a  year,  at  least,  the  horses  have  to  be  fed  without  any 
work  in  return.  This,  of  course,  is  a  condition  not  met  in 
electric  automobile  service. 

The  cost  per  day  for  the  two  horses,  wagon,  driver,  etc., 
necessary  to  accomplish  thirty-six  miles  a  day  was  found  from 
Table  IV,  Section  I,  to  be  428.54  cents.  The  cost  of  covering 
11,268  miles  will  then  be  $1,562.20.  Here  it  must  be  remem- 
bered that  365  days  have  to  be  taken.  The  cost  per  car  mile 
is  then  13.86  cents. 

When  we  come  to  consider  the  electric  automobile  for  a 
year,  covering  thirty-six  miles  a  day,  its  advantages  are 
brought  out  very  clearly.  Since  the  vehicle,  owing  to  the 
nature  of  its  construction,  does  not  consume  any  energy  when 
not  in  motion,  it  follows  that,  during  the  periods  of  rest, 
while  deliveries  are  being  made  and  the  wagon  Is  being  loaded, 
there  is  no  more  expense  than  that  incidental  to  wear  and  tear. 
This,  of  course,  is  common  in  amount  to  all  vehicles  of  the 
same  class  and  may  be  considered  the  same  in  each  case 
That  a  slight  loss  does  occur  when  the  vehicle  is  at  rest,  due 
to  local  action,  etc.,  in  the  batteries,  is  true,  but  this  loss  is 
considered  when  the  efficiency  of  the  battery  is  taken  at  eighty 
per  cent.  We  may  say  then,  that  the  factor  most  important  in 
determining  the  expense  of  operating  an  electric  vehicle  is  the 
price  that  must  be  paid  for  the  power.  This  is  a  very  variable 
factor  indeed  and  the  price  per  K.  W.  hour  will  determine  in 
all  cases  the  amount  of  saving  that  will  be  possible  through 
the  use  of  electric  automobiles. 

A  stable  taking  power  from  a  large  central  station  would, 
if  of  average  size,  add  a  load  which,  if  properly  distributed  as 
it  easily  could  be,  might  become  a  considerable  factor  in 
straightening  out  the  load  curve  of  the  station.  If  several 
stables  were  supplied  from  the  same  central  station,  this  load 
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would  become  a  great  source  of  economy  to  the  station,  and 
power  could  be  sold  to  them  at  a  very  low  figure.  Owing 
to  the  regular  nature  of  the  work  imposed  upon  the  wagons 
in  delivery  service  it  could  easily  be  arranged  to  have  the  elec- 
tric vehicles  charged  at  night  after  the  heavy  load  is  off  the 
station.  They  might  also  charge  early  in  the  morning  and  at 
noon  or  at  periods  that  experience  would  indicate  were  the 
most  advantageous  for  the  station,  the  time  of  deliveries  being 
adjusted  t  o  suit  the  new  conditions.  In  this  way  a 
stable  should  be  able  to  buy  power  at  from  one  to  two 
cents  per  K.  W.  hour.  As  this  time  has  not  yet  arrived 
we  will  install  for  our  purposes  a  small  isolated  gas  engine 
plant.  A  plant  of  this  kind  should  be  abe  to  produce 
a  K.  W.  hour,  at  the  switchboard  for  three  cents.  As- 
sume the  cost  for  a  K.  W.  hour,  as  three  cents,  the  power 
consumed  per  ton  mile  as  120  watt-hours  and  the  weight  as 
3.500  pounds  for  the  wagon.  Taking  the  average  load  as  500 
pounds,  weight  of  driver  as  150  pounds,  and  that  of  a  boy  as 
125  ,the  total  weight  is  4,275  pounds.  The  cost  for  the  electric 
vehicle  to  cover  11,268  miles  is  given  in  Table  XIV: 

TABLE  XIV. 

1.  Cost  of  power  for  11,268  miles  at  3  cents $108.35 

a  K.  W.  hor,  and  a  consumption  of  120  watt-hours 

per  ton  mile,  total  weight  =  4,275  lbs.,  =  2,137  tons, 
watt-hours  per  car  mile  =  256.44.  K.  W.  hours  per 
11.268  miles  =  2889.57  ,taking  efficiency  of  battery 
at  80  per  cent.  K.  W.  hours  to  be  paid  for  =  3621 

2.  Interest  one  ost  of  wagon  at  6  per  cent  for  year. .       78.05 
Cost  of  wagon,  $2,300. 

3.  Interest  on  stable  rent  for  one  wagon  for  year....       34«28 

4.  Driver 625.68 

5    Boy 416.83 

Total  cost  per  year $1,263.15 

Cost  per  mile 11.21  cents. 

Cost  per  ton  mile  5246 

Cost  of  power  per  mile 961 

Cost  of  power  per  ton  mile 45 

Hence  the  saving  considering  that  the  horse-drawn  wagon 
does  thirty-six  miles  a  day  six  days  a  week,  is  2.65  cents  per 
car  mile  in  favor  of  the  electric  vehicle  which  means  a  saving 
of  95.4  cents  per  day  per  wagon. 

Owing  to  the  greater  speed  of  the  electric  vehicle,  it  takes 
only  four  hours  to  travel  thirty-six  miles  as  against  5.14  hours 
for  the  horse.  This  is  a  saving  of  1.14  hours  per  day,  or  of  356 
hours  a  year. 

The  figures  given  above  speak  for  themselves  and  would 
appear  to  be  a  most  effective  argument  in  favor  of  adopting  the 
electric  automobile  for  delivery  service. 

SECTION  IV. 

CONCLUSION. 

In  light  delivery  service  in  large  cities,  when  a  number  of 
units  are  employed  by  individual  firms,  the  adoption  of  the 
automobile  would  seem  to  be  merely  a  question  of  time.  For 
this  kind  of  service  it  seems  pre-eminently  the  best  solution. 
It  is  cheaper  to  operate  than  horse  service,  and  the  mechanical 
problems  have  been  so  far  solved  as  to  make  the  vehicles  com- 
mercially successful.  Though,  as  stated  before,  it  is  not  the 
intention  to  discuss  depreciation,  it  may  be  noted  that  the  com- 
parison of  the  costs  of  operation  as  regards  food,  cost  of 
power,  etc.,  would  show  a  saving  in  favor  of  the  electric  de- 
livery wagon,  in  one  year  of  20  per  cent,  which,  under  more 


favorable  conditions  as  to  the  price  of  power,  might  easily  be 
increased.  Assuming,  for  the  moment,  that  the  depreciation 
in  a  year  is  25  per  cent,  for  the  electric  system,  and,  under  the 
same  service  conditions  is  only  10  per  cent,  for  horse  traction,' 
we  still  have  a  saving  of  5  per  cent,  in  favor  of  the  automobile. 
The  advantages  that  wil.  arise  from  the  substitution  of  mechan- 
ical propulsion  for  horse  traction  on  a  large  scale,  are  so  well 
known  and  understood,  that  any  extended  consideration  of  the 
subject  seems  unnecessary.  Among  the  many  advantages, 
however,  the  following  would  seem  to  be  the  most  important 

1.  The  hygienic  condition  of  large  cities  will  be  improved, 
and  the  cost  of  street  cleaning  will  be  decreased. 

2.  The  wear  and  tear  on  pavements  and  streets  will  be  re- 
duced, and  the  use  of  rubber  tires  will  lessen  the  noise  in  the 
crowded  streets. 

3.  The  traffic  in  cities  will  not  be  as  congested,  owing  to 
the  saving  in  room  now  occupied  by  the  horse.  When  we 
consider  that  there  are  approximately  200,000  horses  used  in 
New  York  City  alone,  and  that  a  horse  increases  the  length 
of  a  unit  by  nine  feet,  it  can  be  readily  appreciated  how  great 
a  saving  will  be  affected.  Taking  the  average  width  occupied 
by  a  horse  and  shafts  as  two  feet,  it  is  seen  that  200,000  horses 
occupy  about  3,600,000  square  feet,  or  82.6  acres  of  valuable 
street  room. 

4.  When  the  use  of  automobiles  has  become  more  general, 
the  cost  of  operation  wiil  be  reduced.  This  is  true  for  the 
reason  that  with  an  increased  output  of  wagons,  the  price  will 
decrease,  and  with  the  greater  use  of  power,  the  cost  of  it  for 
this  purpose  will  diminish. 

5.  The  danger  of  accident  from  runaways  will  be  eliminated. 


LONDON  NOTES. 


London,  29th  June,  1899, 

The  Daimler  Motor  Co.,  Ltd.,  of  London  and  Coventry, 
are  preparing  the  drawings  of  a  new  type  of  gasoline 
delivery  van  capable  of  carrying  a  load  of  from  i  to  2  tons. 
Judging  from  the  statements  made  at  the  meeting  of  share- 
holders this  week  this  company  is  rapidly  emerging  from  "a 
state  of  chaos"  to  more  settled  business  lines. 

NEW   (;KKMAN   MOT'K   carriagk. 

The  Motor  Fahrzeug  Gcsellschaft,  of  Kaiser  Wilhelm- 
strasse,  44a  Dusseldorf.  has  lately  introduced  a  new  light 
motor  carriage  which  appears  to  be  built  very  much  on  the 
lines  of  the  French  Decauville  carriage.  The  motor  which 
works  with  petroleum  is  apparently  of  the  De  Dion  type  and 
is  located  in  the  rear  portion  of  the  vehicle,  the  cranks  work- 
ing in  an  aluminum  oil-containing  casing.  The  motor  com- 
prises two  cylinders  and  is  claimed  to  be  capable  of  working 
up  to  3  h.p.  The  ignition  is  electric,  while  the  cylinders  are 
cooled  by  means  of  radial  ribs.  Two  oil  storage  tanks,  in 
one  of  which  the  carburettor  is  contained  are  provided,  their 
capacity  being  sufficient  for  a  run  of  90  miles.  The  ignition 
of  the  charge  in  each  of  the  two  cylinders  is  effected  by 
means  of  a  single  cam,  while  the  stopping  and  starting  of  the 
motor  is  controlled  by  the  small  hand-wheel  on  the  right, 
within  easy  reach  of  the  driver.  Few  details  are  available 
as  to  the  transmission  mechanism.  It  is  stated,  however, 
that  no  belts  are  employed,  the  power  being  transmitted 
through  bevel  gearing  to  the  rear  axle.  Two  mechanical 
speeds  are  provided,  intermediary  speeds  being  obtained  by 
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advancing  or  retarding  the  ignition.  A  chest  at  the  front* 
which  also  forms  an  additional  seat  for  a  child,  contains  the 
accumulators,  the  induction  coil  and  a  small  lubricating  oil 
tank.  The  frame  of  the  carriage  is  built  up  of  steel  tubings 
while  the  wheels  are  of  the  suspension  type,  2j  in.  in  diameter 
and  shod  with  pneumatics.  The  steering  is  effected  through 
a  handlebar  of  the  cycle  type*  on  one  branch  of  which  a  com- 
mutator is  fixed  to  make  or  break  the  electric  circuit  and  so 
control  the  motors.  The  overall  lengih  of  the  carriage  is  754 
ft,,  the  width  slighily  under  4  It.  and  the  weight  complete 
about  5  cwt-  The*  Mr»ior  Fahr;£eu;^  Company  is  also  making 
motor  tricycles  of  the  De  Dion  type  and  motor  bicycles  on 
the  Werner  system. 

BELT    TRAM^MtSSrOS. 

There  are  now  c»ne  or  two  motor  carriages  of  continental 
build  on  the  English  market  on  which  the  transmission  from 
the  motor  shaft  to  the  counter- shaft  is  effected  by  means  tif 
belts  normally  running  slack  on  the  pulley,  there  being  a  dif- 
fcieilt  belt  for  each  of  the  two  or  three  speeds  provided,  tlic 
respective  speed  being  put  into  gear  by  the  tightening  of  the 
belt  by  means  of  a  jockey  pulley.  Whether  this  arrangement 
is  better  than  the  system  of  fast  and  loose  pulleys  and  the 
shipping  of  btdts,  as  used  in  the  Benz  carriage^  is  now  the 
subject  of  much  discus^sion  in  motor  circles  here,  both  sys- 
tems hating,  of  course,  their  partisans.  The  opponents  of 
the  jockey  pulley  and  slack  belt  system  state  that  there  is  a 
great  loss  of  power  in  it,  Its  supporters  deny  this  and  main- 
tain that  this  is  more  than  coynterbalanced  by  the  facility 
with  which  the  speed  tuay  be  changed,  etc. 

The  German  Daimler  Co.,  the  Daimler  Motoren  Gesell- 
schaft  of  Cannstatt,  Wurkenbourg,  reports  a  profit  for  the 
year  ending  March  1st,  of  $14,093. 

THE    ^•APIKIt   ^ASOLINK   MOTOR. 

The  new  gasoline  motor  which  has  j'ust  been  put  on  the 
market  by  D,  Napier  &  Son.  engineers,  Lambeth,  London. 
S,  E-t  is  of  the  vertical  twin  cylinder  type,  ami  is  claimed  to 
he  callable  of  working  up  to  7  b.h.p,  at  a  normal  speed  nf 
780  revolutions  per  minute.  Provision  is  made  for  the  ready 
removal  of  the  valves,  it  being  only  necessary  to  slacken  two 


NAi'tER    GASOLr^K    MOTOR. 

screws  and  remove  one  bolt  to  withdraw  tbcm.  A  water- 
jacket  is  formed  round  the  cylinders,  the  circulation  being 
maintained  by  a  small  pump.  The  motor  is  started  by  means 
of  a  detachable  crank  handle,  the  operation  being  facilitated 
by  a  special  device  for  raising  the  compression  valve.  The 
ignition  is  electrical,  an  ordinary  form  of  sparking  plug  being 
employed.  The  carburettor  used  is  of  the  Longuemare  type, 
a  device  made  and  very  extensively  employed  in  France. 
The  cranks  work  in  an  oil-containing  case,  ample  provision 
being  also  made  for  the  other  working  parts  of  the  motor. 
A  centrifugal  governor  is  fitted  on  the  motor  shaft,  this  con- 
trolling a  hit  or  miss  device  which  cuts  out  one  cylinder  at 
a  time.  The  Napier  motor,  including  the  carburettor  pump 
and  fly-wheel,  is  stated  lo  weigh  about  336  lbs. 

INTOXTCATlut)    DRIVKRS. 

It  is  unfortunate  for  the  motor  vehicle  movement  here  that 
two  or  three  drivers  of  them  have  lately  been  summoned 
and  fined  for  being  drunk  while  in  charge  of  vehicles.  One 
case  this  week  was  at  Dublin,  where  Messrs.  Guinness,  the 
well-known  brewers,  have  lately  started  a  Thornycroft  steam 
wagon,  the  two  men  in  charge  of  the  vehicle  being  '*found 
endeavoring  to  repair  it  on  the  road,  but  were  so  drunk  as  to 
he  falling  against  each  other."  In  the  evidence  the  men 
staled  that  they  had  had  only  two  drinks  of  porter.  The  mag- 
istrate apparently  did  not  think  Guinness'  stout  was  so  strong 
as  this  would  indicate,  but  held  they  had  had  more  than  two 
drinks  and  imposed  a  fine.  Joking  apart,  the  question  of  the 
sobriety  of  motor-vehicle  drivers  is  a  serious  one,  and  this 
has  been  recognized  by  at  least  one  Scottish  motor-car  com- 
pany  which  insists  that  all  its  drivers  shall  be  teetotallers. 

Public  services  of  motor  vehicles  are  now  being  started  in 
the  -Austrian  Alps,  such  services  being  about  to  be  inaugurated 
between  Meran  and  Trafoi,  between  Landeck  and  Trafoi  and 
between  Meran  and  Landeck.  On  the  first  named  route  a 
ten  horse-power,  fifteen-seated  vehicle  is  to  he  employed;  on 
Mie  second  a  ten  horse-power,  twelve-seated  one»  with  room 
for  four  to  six  passengers  on  the  rear  platform^  and  on  the 
third  a  ten-seated  motor  bus. 
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COMMUNICATIONS. 


Speed  and  Power. 


College  of  the  City  of  New  York,  July  14,  1899. 
Editor  Horseless  Age: 

Permit  me  to  call  attention  to  an  apparent  misunderstand- 
ing on  the  part  of  H.  E.  Dey.  In  the  Horseless  Age  for 
July  5,  W.  H.  Morrison  asks  for  information  concerning  the 
following  statement:  "To  increase  the  speed  of  a  moving 
body,  the  power  must  be  increased  proportionally  to  the 
square  of  the  speed,  &c."  To  this  Mr.  Dey  answers  that  Mr. 
Morrison  has  confounded  air  resistance  with  traction  resist- 
ance. It  is  evident  to  me  that  Mr.  Dey  did  not  understand 
Mr.  Morrison's  difficulty. 

To  increase  the  speed  of  a  moving  body  the  energy  must 

be  increased  proportionally  to  the  square  of  the  speed.    In 

other  words,  the  work  to  be  performed  is  changed  in  that 

ratio,  and  not  the  power.    If  we  disregard  both  traction  and 

\      air  resistance,   the  energy  of  a  moving  body  measured  in 

W.V 

foot-pounds  is  equal  to where  W  =  the  weight  of  the 

"fir 
moving  body  in  pounds,  V  =  the  velocity  in  feet  per  second, 
and  g  =  about  32  pounds.  This  is  the  energy  which  must 
be  supplied.  To  produce  double  the  velocity  thus  requires 
four  times  the  energy,  &c.  The  rate  at  which  this  energy  is 
supplied  determines  the  power. 

Once  acquired,  the  velocity  would  be  maintained  on  a 
level  road  were  it  not  for  the  air — and  traction-resistances. 
If  we  assume  the  latter  to  be  a  constant  quantity  at  all  rates 
of  speed,  and  if  we  disregard  the  air-resistance,  then  the 
energy  supplied  must  be  equal  to  the  work  done  against  this 
constant  tractional  resistance,  if  the  speed  is  to  be  maintained. 
The  power  required  for  this  depends  on  the  rate  at  which 
this  work  is  performed,  and  equals  the  product  of  this  con- 
stant resistance  and  the  distance  traveled  in  a  unit  of  time. 
Hence  the  power  required  to  maintain  an  acquired  speed 
changes  directly  as  this  speed. 

Now  to  increase  a  velocity  to.  say,  double  its  amount  will 
necessitate  a  total  of  2  X  2  =  4  times  the  original  energy, 
or  4  —  1  =  3  times  the  original  energy  additional.  This  may 
be  supplied  at  a  slow  rate  or  at  a  fast  rate,  the  only  diflFerence 
being  that  it  will  take  longer  in  the  former  case  than  in  the 
latter  to  develop  the  required  velocity.  Hence  the  power 
may  be  almost  any  quantity  over  and  above  that  necessary 
to  maintain  a  speed,  and  the  result  will  be  an  increased  ve- 
locity, depending  on  the  time  during  which  the  higher  power 
is  allowed  to  act  WILLIAM  FOX. 


Mr.  Woods  Has  a  Name. 


Chicago,  111..  July  6th.  1899. 
Editor  Horseless  Age: 

To  self-propelled  vehicles  the  name  horseless  carriage, 
automobile.  motor  vehicle,  electric  carriage,  auto-car. 
electro-mobile,  gasoline  wagon,  etc..  cannot  be  used 
when  speaking  of  the  operator  and  retain  the  name  of 
the  vehicle,  or  distinguish  the  sex  of  the  operator,  or,  in  fact. 
distinguish  the  operator  at  all,  let  alone  any  distinction  of 


the  act  of  running  such  a  vehicle.  What  is  required  is  a 
name  that  in  speaking  of  an  operator  of  either  sex  or  the 
act  of  driving;  will  carry  with  it  the  name  of  the  vehicle  it- 
self, and  also  a  name  broad  enough  in  its  application  to  ap- 
ply to  any  form  of  self-propelled  vehicle,  whether  electric, 
gasoline,  steam  or  any  other  form  of  motive  power. 

The  name  I  wish  to  suggest  to  the  public  is  a  name  which 
fulfills  all  of  these  requirements  and  that  is,  the  name  auto- 
baine,  which  translated  means  automatic  wagon.  Baine,  be- 
ing derived  from  an  old  Greek  word,  means  wagon;  so  we 
have  for  the  name  of  the  vehicle,  autobaine.  Autobaineer,  as 
applied  to  a  man  operator,  autobaineeress,  as  applied  to  a 
woman  operator,  and  autobaining  or  autobaineering  for  the 
act  of  using  the  vehicle,  in  addition  to  which  this  name  is 
applicable  to  any  kind  or  form  of  self-propelled  vehicle. 

I  sincerely  trust  for  your  co-operation  and  adoption  of  this 
name.  Thanking  you  in  advance  for  same,  I  am,  believe  me. 
Yours  respectfully,  C.  E.  WOODS. 


Polycycle,  "Syke"  for  Short* 

Boston,  Mass.,  July  10,  iBgg, 
Editor  Horseless  Age: 

I  see  in  reading  various  articles  concerning  horseless  car- 
riages that  there  is  some  confusion  and  dissatisfaction  be- 
cause of  the  lack  of  a  good  name  for  the  already-come  vehicle. 

The  name  of  automobile  (self  moving),  auto-car  (self  car), 
auto-vehicle  (self  carriage)  seems  to  me  very  clumsy  to  say 
the  least,  and  then  they  are  words  irregularly  formed  from 
the  Greek  and  a  modern  language. 

I  think  there  is  a  very  smoother  word,  wholly  a  Greek  com- 
pound, which  might  be  employed  and  would  at  once  win  its 
way  and  woitld  at  the  same  time  correspond  nicely  with 
'*bicycle"  and  in  a  similar  way  abbreviate  or  contract  quite  as 
successfully.  The  word  is  polycvcle.  The  word  bicycle  (two 
wheel)  abbreviates  bicyc,  "bike."  The  word  polycycle  (many 
wheels)  might  abbreviate,  polycyc,  poly,  eye  (sike).  The 
homelikeness  of  any  one  of  these  abreviations  seem  too  clear 
to  need  comment.         Most  respectfully  submitted. 

ROBERT  W.  MASON. 

P.  S. — ^There  would  then  be  a  series:  Unicycle,  bicycle, 
tricycle  and  polycycle,  respectively  quite  commensurate  to 
their  given  spheres. 


Overland  from  Kokomo  to  New  York. 


On  July  17th,  The  Haynes-Apperson  Co.,  Kokomo,  Ind., 
started  a  wagon  from  their  factory  for  New  York  overland, 
a  distance  of  nearly  1,100  miles. 

The  route  will  be  as  follows:  From  Kokomo  directly 
through  Portland,  Ind.,  Lima.  O.,  Shelby  and  Cleveland. 
From  Cleveland  direct  to  Buffalo  and  Niagara  Falls,  through 
Rochester,  Syracuse,  Albany  and  directly  down  the  Hudson 
River  on  the  old  Post  road  to  New  York.  They  expect  to 
stop  a  day  in  Cleveland,  probably  a  day  in  Buffalo,  one  day 
in  Niagara  Falls  and  one  in  Syracuse.  They  will  make 
strictly  a  business  trip,  the  carriage  used  being  a  standard 
doctor's  phaeton,  the  property  of  Dr.  A.  A.  Webber,  of 
Brooklyn.  N.  Y..  and  will  be  delivered  to  the  doctor  on  its 
arrival  in  Brooklyn.  They  will  keep  a  direct  account  of 
running  time  and  running  expenses  for  the  entire  trip.  Ed- 
gar Apperson  will  run  the  carriage  and  some  other  person 
will  accompany  him. 
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The  Herald  Trans-Continental  Motor 
Carriage  Tour* 


The  Duryea  motor  carriage,  which  is  being  sent  across 
the  continent  by  the  New  York  Herald,  left  the  Herald 
office  a  little  after  ii  o'clock  last  Thursday,  accompanied  by 
a  large  number  of  motor  carriages  and  tricycles  of  French 
and  American  make,  whose  owners  had  gathered  to  act  as 
escort  to  the  tourists,  Mr.  and  Mrs.  Davis.  Among  the  ve- 
hicles were  several  Riker  electrics,  the  Decauville  gasoline 
carriage  and  the  gasoline  tricycle  of  the  American  Motor 
Co.,  and  a  new  carriage  built  by  J.  Frank  Duryea,  of  Spring- 
field, Mass. 

Mr.  Davis  intends  to  proceed  by  easy  stages  at  first  to  get 
the  machinery  in  proper  running  order.  At  Cleveland,  O., 
he  will  change  his  tires,  putting  on  a  set  of  the  Diamond 
Flat-Tread  Motor  Pneumatics. 

Tarrytown,  N.  Y.,  a  distance  of  37  miles,  was  reached  in 
three  hours  and  a  quarter,  the  amount  of  gasoline  consumed 
being  two  gallons.    Here  the  tourists  put  up  for  the  night. 

On  Friday  the  carriage  made  Poughkeepsie,  50  miles  dis- 
tant, the  motor  giving  considerable  trouble  by  the  way  owing 
to  its  newness,  Mr.  Davis  said. 

The  journey  from  Poughkeepsie  was  resumed  on  Saturday, 
everything  going  well  until  north  of  Red  Hook  a  stretch  of 
road  was  encountered  which  was  being  repaired.  As  a  road- 
bed large  stones  were  thrown  down  promiscuously,  to  avoid 
which  Mr.  Davis  turned  aside  into  a  side  track  of  dirt. 
This,  however,  proved  so  soft  that  the  vehicle  nearly  over- 
turned, and  to  avoid  this  catastrophe  Mr.  Davis  turned  on 
all  power  and  made  for  the  roadside,  breaking  the  pet  cock 
and  valve,  the  former  of  which  had  been  out  of  order  the 
previous  day. 

At  Red  Hook  a  roadmaster,  who  was  also  a  constable, 
threatened  to  arrest  the  tourists  because  they  were  not  pre- 
ceded by  an  outrider  to  give  warning  of  their  approach. 
They  were  generally  received  with  cordiality  and  even  hos- 
pitality. Hudson,  N.  Y.,  was  reached  at  5  p.  m.  on  Saturday, 
the  odometer  registering  57  miles  from  Poughkeepsie.  Here 
the  crippled  motor  was  repaired. 

The  carriage  encountered  bad  roads  between  Hudson  and 
Albany,  a  heavy  rain  having  fallen  during  the  entire  journey. 
Albany  was  not  reached  until  nearly  midnight  Sunday.  In 
addition  to  the  slippery  roads  the  tourists  were  detained  by 
the  loss  of  a  nut  from  the  exhaust  valve  of  one  of  the  cylin- 
ders, causing  a  delay  of  three  hours. 

Mr.  and  Mrs.  Davis  left  Albany  at  two  o'clock  Monday 
and  reached  Amsterdam,  a  distance  of  37  miles,  at  seven 
o'clock.    Several  stops  were  made  by  the  way. 


$8,000,000  Contract  Announced. 


Isaac  L.  Rice,  president  of  the  Electric  Vehicle  Co.,  an- 
nounces that  he  has  placed  with  the  Columbia  &  Electric 
Vehicle  Co..  of  Hartford,  Conn.,  orders  for  4,200  electric 
vehicles,  and  that  before  the  end  of  the  year  he  expects  the 
company  will  have  nearly  a  thousand  vehicles  in  operation 
by  the  diflFerent  subsidiary  companies  in  New  York,  Boston. 
Philadelphia  and   Chicago.    The  recent  acquisition  of  the 


plant  of  the  New  Haven  Carriage  Co.,  New  Haven.  Conn., 
will  enable  the  Columbia  &  Electric  Vehicle  Co.  to  expedite 
the  above  order. 

A  writer  in  La  Locomotion  Automobile  takes  the  ground 
that  the  motor  vehicle  exhibition  at  the  Tuileries  was  too 
spectacular  in  its  character,  that  too  little  attention  was  paid 
to  mechanical  features  and  too  much  to  carriage  work  merely. 
In  other  words,  he  thinks  the  interior  of  the  vehicles  should 
have  been  more  accessible  to  the  public 


Philadelphia  Automobile  Club. 

A  movement  is  on  foot  to  found  an  automobile  club  in 
Philadelphia.  One  of  the  first  duties  of  the  club  will  be  to 
test  the  validity  of  the  rule  of  the  Park  Commissioners  ex- 
cluding motor  carriages  from  the  Fairmount  Park.  Mem- 
bers of  the  Manheim,  the  Union  League  and  the  Mercantile 
Clubs  are  eager  to  be  charter  members. 


MINOR  MENTION. 

The  Auto  Stage  Co.  has  been  organized  at  Chicago,  HI., 
with  a  capital  of  $10,000. 

The  Geneva  Wagon  Co.,  Geneva,  N.  Y.,  is  contemplating 
the  manufacturing  of  motor  carriages. 

The  Standard  Novelty  Co.,  Port  Huron,  Mich.,  is  reported 
about  to  manufacture  gasoline  carriages. 

It  is  reported  that  the  Manitowoc  (Wis.)  Traction  Co. 
has  been  organized  to  operate  motor  vehicles. 

The  C.  H.  Sieg  Mfg.  Co.,  Kenosha,  Wis.,  will  be  reorgan- 
ized and  will  begin  the  manufacture  of  automobiles. 

The  Franz  Body  Co.,  Akron,  O.,  who  have  the  contract 
to  make  bodies  for  the  Winton  Co.,  are  enlarging  their 
plant. 

The  Crouch  Automobile  Mfg.  &  Transportation  Co.,  Balti- 
more, Md.,  are  fitting  up  a  plant  at  North  avenue  and  Oak 
street. 

It  is  said  that  a  motor  vehicle  roadway  is  to  be  built  from 
Cedar  Lake  to  Chicago,  111.  Cedar  Lake  is  a  popular  sum- 
mer resort. 

Martin  Payne,  a  wagonmaker  of  Troy,  N.  Y.,  is  applying 
{gasoline  motors  to  two  delivery  wagons  belonging  to  local 
merchants. 

The  plant  of  the  Elgin  Sewing  Machine  and  Bicycle 
Works,  Elgin,  111.,  long  idle,  will  be  started  up  soon  to  make 
motor  vehicles. 

The  International  Automobile  Co.,  Albion  Building,  Bos- 
ton, Mass.,  has  been  changed  to  the  Strathmore  Automobile 
Co.  to  distinguish  it.  from  the  numerous  other  motor  vehicle 
concerns  employing  the  word  international  in  their  titles. 

The  Riker  Electric  Vehicle  Co.  started  up  their  new  factory 
at  Elizabethport.  N.  J.,  last  week,  and  by  October  ist  they 
expect  to  be  turning  out  five  vehicles  a  day,  includmg  all 
kinds,  from  the  light  runabout  to  the  heavy  truck.  The  plant, 
which  is  the  old  Lewis  &  Fowler  car  shop,  covers  three  acres 
•f  ground. 
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No.  628,476. — Junction  of  Cycle,  Motor  Car  or  Other 
Frames.  Joseph  Howard  Kirk  and  John  William  Jeffs,  Bir- 
mingham, England.     Application  filed  March  18,  1898. 

Figure  i  as  an  under  side  view  showing  the  tube  T  con- 
nected to  the  socket  S  according  to  our  invention.  Fig.  2 
is  an  elevation  of  Fig.  i  with  a  portion  of  the  socket  and  the 
tube  broken  away.  Fig.  3  is  a  similar  view  to  Fig.  2,  show- 
ing one  of  the  drums  or  blocks  removed.  Fig.  4  is  an  end 
view  of  the  socket  and  tube.  Fig.  5  is  an  end  view  of  the 
drums  or  blocks  and  other  parts  ready  for  inserting  into  the 
end  of  the  tube.  Fig.  6  is  a  plan  view  of  Fig.  5  with  the 
blocks  D  and  D'  removed.  Fig.  7  shows  the  pin  and  wedge 
or  cones.  Fig.  8  is  a  plan  view  of  the  block  D.  Fig.  9  is 
an  end  view  showing  the  parts  held  together  by  an  outer 
sleeve  or  ferrule  of  soft  metal.  Fig.  10  is  an  end  view  of 
block  B. 


FIC. 


FIC.  10 
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In  carrying  our  invention  into  practice  we  bore  the  lug 
or  socket  S  and  turn  the  end  of  the  tube  T  or  spigot  when 
necessary,  so  as  to  be  a  fairly  accurate  fit.  We  then  bore  a 
hole  through  the  socket  and  through  the  tube,  so  as  to  allow 
the  screw-pin  A  to  pass  through.  We  now  form  the  four 
segmental  blocks  B  and  B'  and  D  and  D'.  The  blocks  B 
and  B'  are  preferably  drawn  in  the  bar,  as  shown  at  Fig.  10, 
and  then  cut  off  to  the  required  lengths,  which  leaves  them 


in  a  nearly  finished  state,  or  these  blocks  may  be  formed  by 

stamping,  pressing,  casting,  turning,  or  the  like,  the  center 
portion  being  formed  hollow  for  lightness,  if  necessary.  The 
blocks  D  and  D'  are  fitted  onto  the  inclined  planes  b*  and  b* 
of  the  blocks  B  and  B',  and  when  the  blocks  B  B'  are  slightly 
expanded  they  form  the  complete  circle,  as  clearly  shown  at 
Figs.  4  and  5.  Between  the  parts  B  and  B'  we  form  the  holes 
b*,  which  are  tapered  at  each 'end  toward  the  center  to  re- 
ceive the  tapered  nuts  E  and  E'.  These  tapered  nuts  have  a 
hole  drilled  in  the  center,  the  hole  in  the  nut  E  being  suffi- 
ciently large  so  as  to  allow  the  screwed  pin  A  to  pass  freely 
through;  but  the  hole  in  the  nut  E'  is  tapped  with  a  screw- 
thread  to  correspond  with  the  screw-pin.  The  blocks  D  and 
D'  are  also  provided  with,  the  hole  d',  so  as  to  allow  the  nuts 
to  pass  freely  through.  When  the  parts  are  placed  in  posi- 
tion in  the  tube  and  the  whole  placed  in  position  in  the  socket 
or  lug,  so  as  to  bring  the  holes  in  the  tube  and  socket  exactly 
over  each  other,  the  pin  A  is  inserted  and  screwed  up  by 
inserting  the  end  of  a  suitable  tool  in  the  slot  a',  formed  in 
the  head  of  the  screw-pin,  the  point  of  the  screw-pin,  which 
fits  into  the  tapered  nut  E',  will  draw  this  nut  inward,  and 
the  other  tapered  nut  E  will  be  forced  inward  also  by  the 
under  side  of  the  head  of  the  pin,  by  which  means  the  two 
semi-blocks  B  and  B'  arc  opened  out,  which  action  at  the 
same  time  causes  the  blocks  D  and  D'  to  expand  also,  thereby 
strongly  forcing  the  parts  B  and  B'  and  D  and  t)'  against 
the  inner  surface  of  the  tube,  thus  expanding  or  tightening  it 
in  the  socket  or  lug  and  forming  the  junction  without  braz- 
ing. Instead  of  using  tapered  nuts  we  may  use  conical  nuts, 
and  in  this  case  one  nut  may  be  formed  solid  with  the  pin. 
After  the  pin  A  has  been  screwed  home,  which  is  then  flush 
or  nearly  flush  with  the  surface  of  the  lug,  a  spring  cap  or 
cover  may  be  used  for  covering  the  end  of  the  pin. 

For  the  purpose  of  holding  the  parts  together  while  they 
are  placed  in  the  tube  and  for  storage  purposes  we  fit  them 
into  the  short  piece  of  soft-metal  tubing  F,  as  shown  at  Fig. 
0,  and  this  tube  may  be  placed  with  the  parts  into  the  end  of 
the  tube  T  when  forming  the  junction,  and  when  the  semi- 
blocks  and  parts  D  and  D'  are  expanded  this  tube,  being  of 
a  soft  metal,  will  expand  also,  thus  forming  a  kind  of  pad 
or  cushion  between  the  two  hard  surfaces.  It  will  be  evident 
that  the  semi-blocks  and  the  parts  D  and  D'  may,  when  fitted 
together,  be  of  any  form  in  cross-section — such,  for  instance, 
as  oval,  D  shape,  square,  or  octagonal — so  as  to  enable  the 
junctions  to  be  made  with  tubing  of  a  like  shape  or  section. 

No.  628,514. — IClectric  Vehicle.— William  F.  Zimmcrmann, 
East  Orange,  N.  J.     Application  filed  May  12,  1899. 

The  general  purpose  of  this  invention  is  to  provide  a  pro- 
pelling device  which  is  separable  from  the  vehicle  and  adapt- 
ed to  be  transferred  from  one  vehicle  to  anotber,  as  occasion 
may  require. 

In  the  accompanying  drawings.  Figure  i  is  a  side  elevation 
of  a  vehicle  and  a  propelling  device  temporarily  attached 
thereto.  Fig.  2  is  an  end  view  thereof.  Figs.  3,  4,  5  and  6 
illustrate  details. 

A  represents  the  body  of  a  vehicle  of  any  suitable  char- 
acter, and  B  B  represent  the  supporting-wheels  thereof.  The 
propelling  device  consists  of  an  electric  motor  C  of  any  suit- 
able character,  mounted  upon  the  axle  c  of  the  traction- 
wheels  I).  These  traction  wheels  are  constructed  in  any  suit- 
able manner  to  afford  the  necessary  friction  with  the  ground. 
A  storage  battery  or  other  suitable  source  of  electric  current 
E  is  carried  within  a  suitable  compartment  E'.  In  the  draw- 
ings I  have  shown  the  field-magnet  c'  of  the  electric  motor 
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as  being  carried  by  boxes  e  and  the  compartment  E  as  sup- 
ported upon  the  field-magnets.  Various  modifications  in  the 
method  of  supporting  these  several  parts  may  be  employed 
without  departing  from  the  spirit  of  my  invention. 

For  the  purpose  of  conveniently  attaching  and  removing 
the  propelling  device  coupling-bars  f  may  be  employed.  These 
are  shown  as  being  carried  by  lugs  f,  secured  to  the  sides  of 
the  field-magnet,  and  bolts  f"  pass  through  the  rods  and 
through  the  lugs.  For  conveniently  adjusting  the  distance  of 
the  propelling  device  from  the  vehicle  the  bars  f  are  provided 
with  additional  holes,  as  shown  in  dotted  lines  in  Fig.  6.  In 
the  drawings  I  have  shown  cushioning-springs  g  above  and 
below  the  bars  f  for  the  purpose  of  permitting  a  relative 
movement  on  the  part  of  the  vehicle  and  the  propelling  de- 
vice. Vertical  adjustment  of  the  bars  f  may  be  had  by  means 
of  the  slots  h,  as  shown  in  Fig.  3,  the  bolts  h'  passing  through 
these  slots  and  fastening  the  lugs  f  to  the  field-magnet,  so 
that  the  extensions  themselves  may  be  adjusted. 

The  bars  f  are  coupled  to  the  rear  axle  of  the  vehicle  by 
any  suitable  form  of  clamp — such,  for  instance,  as  is  shown  in 
the  drawings  at  k — and  they  may  be  readily  removed  when  it 
is  desired  to  use  the  propelling  device  in  connection  with 
another  vehicle.  The  form  and  structure  of  the  clamp  may 
be  modified  according  to  requirements  of  different  vehicles. 

The,  length  of  the  axle  c  is  usually  such  that  the  traction- 
wheels  D  may  pass  within  the  tread  of  the  rear  wheels  of  the 
vehicle.  This  makes  it  possible  to  bring  the  propelling  device 
in  dose  proximity  to  the  vehicle.    The  weight  of  th^  3tora^e 


battery  and  the  motor  being  carried  almost  entirely  by  the 
traction-wheels  D,  the  necessary  friction  is  claimed. 

No.  628,727.— Compressed  Air  Mechantstn  for  Vehicles. — 
Ferdinand  Schumafcher,  Iron  Ridge,  Wis.  Application  filed 
September  6,  1898. 

Figure  i  represents  a  sectional  front  elevation.  Fig.  2,  9 
detail  sectional  view  illustrating  a  portion  of  a  vehicle-axle, 
a  wheel-hub  thereon,  and  means  for  the  application  of  com- 
pressed air  to  reduce  friction;  Fig.  3,  a  transverse  section  of 
the  assemblage  shown  in  the  preceding  figure,  and  Fig.  4,  a 
plan  view  of  an  expansible  bearing-block  section  inverted. 
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A  represents  a  vehicle-body;  B,  an  axle  of  its  running-gear; 
C,  an  interposed  elliptic  spring,  and  D,  a  casting  that  is 
clipped  with  the  spring  to  the  axle- 
Constituting  part  of  the  casting  D  is  a  pot  B,  containing  an 
air-tight  piston  F,  and  a  rod  G,  in  ball-and-socket-joint  con- 
nection with  the  piston,  has  adjustable  screw-thread  connec- 
tion with  the  central  socket  portion  b  of  a  stay-plate  H, 
clipped  with  the  spring  C  to  a  body-bar  I  of  the  vehicle. 
Depending  from  the  piston  through  a  stuffing  box  c,  central 
of  the  pot-bottom,  is  a  screw-threaded  stem  d,  and  a  fianged 
nut  e,  adjustable  on  this  stem,  is  opposed  to  a  spiral  spring  f, 
seated  on  another  flanged  nut  g,  adjustable  on  a  screw- 
threaded  plunger  h,  that  extends  down  through  an  externally- 
screw-threaded  sleeve  i,  rising  from  the  center  of  the  upper 
half  of  a  casing  J,  containing  an  expansible  diaphragm  K, 
the  sleeve  being  engaged  by  a  nut  j,  that  constitutes  a  seat 
for  another  spiral  spring  k,  opposed  by  the  nut  g  aforesaid, 
this  latter  spring  being  at  all  times  of  less  tension  than  the 
one  aforesaid. 


The  upper  half  of  the  diaphragm-casing  constitutes  part 
of  the  casting  aforesaid,  and  the  lower  half  of  said  casing, 
bolted  in  place,  is  provided  with  an  inlet-port  and  an  outlet- 
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port  governed  by  spring-controlled  valves.  The  valve  m, 
governing  the  inlet-port,  opens  downward  against  the  spring 
surrounding  its  stem,  and  the  latter  is  opposed  by  a  boss  n, 
depending  from  the  expansible  diaphragm.  The  valve  p, 
governing  the  exhaust-port,  has  the  upper  end  of  its  stem 
headed  within  a  cup  q  on  the  under  side  of  the  diaphragm. 
Therefore  lift  of  the  diaphragm  will  unseat  the  latter  valve 
against  resistance  of  the  spring  surrounding  its  stem. 

The  inlet-port  of  the  diaphragm-casing  has  pipe  connec- 
tion with  a  storage-reservoir  L  for  a  supply  of  compressed 
air,  and  this  pipe  connection  is  governed  by  a  cock  r,  that 
serves  to  regulate  or  cut  off  the  flow  of  said  air  to  said  cas- 
ing. 

Auxiliary  air-chambers  M  M',  suspended  from  axle  B, 
have  pipe  connection  with  each  other,  and  by  means  of  a 
cock  s  one  of  these  chambers  may  be  cut  off  from  the  other. 
The  chamber  M'  has  cock-controlled  pipe  communication 
with  an  air-passage  t,  longitudinally  of  the  axle  B,  and  this 
air-passage  is  also  in  communication  with  a  pipe  N,  con- 
necting the  lower  portion  of  diaphragm-casing  J  with  the  pot 
E  aforesaid. 

Held  loose  on  each  end  of  the  axle,  eccentric  thereto,  is  a 
cylindrical  shell  P,  provided  with  a  longitudinal  lubricant- 
chamber  u,  having  distributing  ports  v,  the  inlet-port  of  this 
chamber  being  closed  by  a  rotarily-adjustable  slide  w.  (Shown 
in  Fig.  2.)  A  recessed  portion  of  shell  P  is  engaged  by  an 
expansible  bearing-block  comprising  intermatching  sections 
R  R',  interposed  springs  x,  and  yielding  packing  y,  the  lat- 
ter serving  to  make  the  joints  of  said  block  air-tisrht.  Ex- 
ternally the  faces  of  the  bearing-block  sections  are  recessed 
to  provide  inner  and  outer  air-spaces  respectively  adjacent 
to  the  axle  and  a  wheel-hub  S.  loose  on  the  shell  P.  said  axle 
and  wheel-hub  being  lubricated  by  material  escaping  through 
the  ports  v  of  said  shell. 

A  port  z  leads  from  the  air-passage  in  the  axle  into  the 
inner  air-space  between  said  axle  and  expansible  bearing- 
block,  and  the  sections  of  this  block  are  apertured,  so  as  to 
provide  for  flow  of  air  between  the  same,  as  well  as  into 
the  space  between  said  block  and  the  wheel-hub.  The  area 
between  sections  of  the  bearing-block  being  greater  than  that 
in  the  inner  and  outer  spaces  adjacent  thereto,  the  pressure 
exerted  will  hold  the  sections  of  said  block  snug  against  the 
axle  and  wheel-hub  when  the  compressed  air  is  on,  and  the 
latter  being  oflF  the  springs  x.  under  tension  between  the 
block-sections,  compensate  for  wear.  Therefore  there  is  al- 
ways air-tight  opposition  of  said  block  to  said  axle  and  hub. 

In  practice  the  volume  of  compressed  air  in  pot  E  and  one 
or  both  auxiliary  chambers  M  M'  in  communication  with  said 
pot  exerts  pressure  in  the  air-spaces  in  and  about  the  ex- 
pansible bearing-block  above  specified,  this  pressure  being 
automatically  governed  in  proportion  to  load  in  order  to 
reduce  friction  intermediate  of  the  axle  and  wheels. 

Assuming  that  piston  F  is  in  the  position  shown  in  Fig.  i, 
under  normal  load,  increase  of  load  will  cause  descent  of  said 
piston  to  compress  the  air  intermediate  of  this  piston  and 
the  wheel-hubs,  the  compression  being  proportioned  so  that 
lifting  pressure  within  the  recesses  of  the  expansible  bearing 
block  sections  R  R'  will  compensate  for  friction  that  would 
otherwise  come  upon  the  axle  and  said  wheel-hubs,  the 
rate  of  compression  being  regulated  by  adjustment  of  air- 
cock  s  and  the  piston-rod  G  in  socket  b.  as  well  as  by  ad- 
justment of  nut  e  in  some  instances.  The  automatic  air 
compression  will  take  place,  whether  downward  movement 
of  piston  F  be  fast  or  slow,  without  aflFecting  valve  m,  con- 


trolling inlet  from  the  reservoir  L;  but  should  the  pressure 
become  too  low  from  any  cause — such,  for  instance,  as  un- 
avoidable leakage  of  air  incidental  to  travel  of  the  vehicle — 
the  tension  of  spring  f  will  overcome  the  combined  force  of 
the  reduced  pressure  below  diaphragm  K  and  resistance  of 
spring  k,  whereby  plunger  h  will  be  exerted  on  said  dia- 
phragm to  unseat  said  valve,  thus  permitting  inflow  of 
enough  compressed  air  from  said  reservoir  to  obtain  the 
proper  degree  of  pressure  in  and  about  the  expansible  bear- 
ing-block. 

If  at  any  time  air-pressure  in  and  about  the  expansible 
bearing  block  is  too  high,  the  nut  j  is  run  up  to  increase  ten- 
sion of  spring  k,  and  the  latter,  with  the  pressure  below 
diaphragm  K,  will  operate  to  overcome  spring  f,  whereby 
said  diaphragm  will  be  lifted  to  elevate  valve  p,  and  thus 
permit  escape  of  air  until  said  pressure  and  tension  of  the 
former  spring  counterbalance  with  the  tension  of  the  other 
or  stronger  spring,  whereupon  the  exhaust-valve  is  again 
seated. 

The  auxiliary  chambers  M  M'  arc  only  employed  when  it 
is  not  convenient  to  make  the  pot  E  of  sufficient  area  for 
the  necessary  volume  of  air  opposed  to  descent  of  piston  G 
in  said  pot,  as  well  as  in  and  about  the  expansible  bearing- 
block.  Hence  provision  is  had  for  cutting  off  one  or  all  of 
said  chambers  from  automatically-governed  air-suppy. 

Owing  to  the  air-spaces  provided  adjacent  to  the  axle  and 
wheel-hub  the  frictional  area  is  proportionally  lessened,  and 
the  pressure  exerted  by  the  air  being  proportioned  to  varia- 
tions of  load  there  is  compensation  for  all  the  friction  that 
would  otherwise  result. 

Each  shell  P  being  eccentric  to  the  axle  upon  which  it  is 
held,  it  will  yield  incidental  to  shock  caused  by  obstructions 
in  the  path  of  the  vehicle-wheel,  to  which  it  is  relative,  or 
to  ascent  and  descent  of  road-g^ade,  thereby  causing  the  ex- 
pansible bearing-block  and  air  chamber  or  recess  contain- 
ing same  to  come  directly  opposite  the  line  of  pressure  re- 
sultant between  the  draft  and  load;  but  the  resistance  being 
overcome  said  shell  will  by  gravity  automatically  return  to 
normal  position. 

In  practice  the  upper  recess  or  air-space  in  the  expansible 
bearing  block  is  of  such  width  that  it  does  not  get  out  of 
register  with  the  port  z  in  the  axle  incidental  to  the  yield 
of  shell  P  to  shock  or  inclination  of  road  upon  which  the 
vehicle  travels. 

While  I  have  only  shown  my  improvements  in  connection 
with  the  forward  spring  and  axle  of  the  vehicle,  they  arc 
duplicated  in  connection  with  the  rear  spring  and  axle. 

Ordinarily  load-pressure  will  cause  an  axle  to  press  against 
the  inner  lower  surface  of  wheel-hubs  thereon.  Therefore 
rotation  of  these  hubs  results  in  considerable  friction.  To 
obviate  this  friction  as  a  result  of  load-pressure,  it  will  be 
understood  from  the  foregoing  that  a  volume  of  compressed 
air  is  interposed  between  the  inner  lower  surface  of  each 
wheel-hub  and  its  axle,  the  pressure  of  this  compressed  air 
being  so  regulated  with  respect  to  all  load  variations  that  it 
counteracts  load-pressure  on  said  axle  without  forcing  the 
latter  against  the  upper  inner  surface  of  the  hub. 

No.  628,755. — Wheel  for  Vehicles.  Henry  Campkin,  Not- 
tingham, England.     Application  filed  February  14.  1898. 

Fig.  I  is  a  side  elevation,  and  Fig.  2  a  vertical  cross-section, 
showing  the  middle  part  of  a  wheel  constructed  according 
to  the  invention. 

According  to  this  invention  in  a  pneumatic  wheel  the  hub 
A,  which  is  mounted  on  an  axle  A*  in  the  usual' manner, 
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is  Eoancd  with  an  annular  scat  A',  on  which  is  mounted  a 

flexible  annular  air-chamber  B.  This  air-chamber  may  be 
formed  of  india-rubber  strengthened  with  canvas  or  other 
matcrJai  and  may  be  provided  with  an  inflation-valve  of  any 
well-known  form  or  be  inflated  in  the  manner  hereinafter  de- 
scribed. 

In  the  drawings  the  hub  A  is  shown  divided  in  the  middle 
in  order  that  the  air-chamber  B  may  be  placed  in  position; 
but  if  the  seating  A'  were  formed  in  an  enlarged  portion  of 
the  middle  of  the  hub  instead  of  as  shown  the  air-chamber 
could  be  sprung  into  position  and  the  hub  in  this  case  be 
formed  in  one  piece. 

Mounted  on  the  periphery  of  the  annular  air-chamber  B, 
and  thus  inclosing  it,  is  a  rim  C  of  suitable  section.  This 
rim  C  is  connected  to  the  outer  rim  of  the  wheel  by  spokes 
C»  disposed  in  any  well-known  manner.  The  outer  rim  of 
the  wheel  (which  is  not  shown  in  the  drawings)  is  concen- 
tric with  the  rim  C  and  may  be  provided  with  a  solid  or  pneu- 
matic tire,  as  preferred. 


/^  ^ 
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Up  to  this  point  the  wheel  described  may  be  said  to  be 
similar  to  wheels  of  well-known  construction,  and  I  will 
now  proceed  to  describe  those  parts  which  comprise  the 
main  feature  of  my  invention. 

On  each  side  of  the  hub  A  arc  three  or  any  other  con- 
venient number  of  radial  arms  D.  These  arms  D  may 
be  secured  to  or  formed  integrally  with  the  hub  and  arc  so 
distributed  that  those  on  one  side  ahernate  with  those  on 
the  other  side,  as  shown.  Pivoted  in  the  outer  end  D'  of 
each  radial  arm  on  an  axis  at  right  angles  to  the  plane  of  ro- 
tation of  the  wheel  is  a  bracket  E,  provided  with  guideways 
E'  E*,  in  which  latter  is  mounted  a  pin  F,  These  pins  F 
can  slide  longitudinally  in  their  respective  guideways  E'  E'. 
The  inner  ends  of  these  pins  F  are  pivoted  to  the  rim  C  at 
F\  also  on  an  axis  at  right  angles  to  the  plane  of  rotation  of 
the  wheel.  When  the  rim  C  and  the  outer  part  of  the  wheel 
arc  moved  into  an  eccentric  position  relatively  to  the  hub  A, 
the  pins  F  will  either  slide  in  the  guideways  E'  E*  of  the 
brackets  E  or  said  brackets  E  and  pins  F  will  oscillate  about 
their  respective  pivots  D'  F',  or  both  movements  may  occur 
in  one  set,  according  to  the  position  they  for  the  time  occupy 
relatively  to  the  eccentricity  of  the  rim  C  and  outer  part 
of  the  wheel  with  the  hub  A.  The  arrangement  will  thus  of- 
fer no  resistance  to  the  outer  part  of  the  wheel  moving  into 
an  eccentric  position  relatively  to  the  huh.  but  will,  how- 
ever, hold  or  maintain  the  outer  part  of  the  wheel  rigidly 
parallel  lo  its  plane  of  rotation. 


Pivoted  to  the  rim  C,  opposite  to  each  of  the  radial  arms 

D  of  the  arrangement  previously  described  and  preferably 
on  the  same  pivot  F'  as  the  pins  F,  are  a  corresponding  num- 
ber of  brackets  G,  provided  mth  guideways  G'  G*.  Mounted 
in  the  guideways  G'  G*  of  each  bracket  G  is  a  pin  H.  the 
whole  of  which  are  pivoted  at  their  inner  ends  to  the  hub  A  or 
brackets  H'  secured  thereto.  This  arrangement  works  in 
precisely  the  same  maimer  as  the  arrangement  previously 
described. 

The  arrangement  described  has  in  some  cases  to  perform 
another  ofhce — that  is,  communicate  the  driving  power  from 
the  hub  to  the  outer  part  of  the  wheel. 

In  order  to  prevent  undue  oscillation  of  the  pivoted  brack- 
ets E  and  G,  owing  to  the  driving  power  being  communicated 
from  the  hub  A  to  the  rim  C  and  outer  part  of  the  wheel 
through  the  pins  F  H  and  said  brackets  or  from  other  causes 
the  inner  guideways  E'  G'  on  each  bracket  are  placed  nearer 
to  their  respective  pivots  D'  F'  than  the  outer  guideways 
E'  G',  and  it  will  thus  be  seen  that  when  the  brackets  oscil- 
late the  inner  guideways  E*  G'  will  move  through  a  shorter 
radius  than  the  outer  guideways  E'  G',  and  the  resistance  to 
further  movements  will  thus  be  gradually  increased  up  to  a 
certain  point,  beyond  which  they  will  not  move. 

In  order  to  assist  the  pneumatic  air-chamber  A,  springs  I 
may  be  placed  on  the  pins  F  between  the  brackets  E  and  the 
outer  ends  of  said  pins.  By  employing  springs  I  of  suffi- 
cient strength  the  pneumatic  chamber  B  may  be  dispensed 
with  and  the  whole  of  the  resiliency  obtained  from  the  said 
springs,  thus  constituting  it  a  spring  wheel. 

In  order  to  automatically  inflate  or  maintain  the  air  in  the 
air-chamber  B  at  a  constant  pressure,  one  or  more  pumps 
may  be  employed  and  be  disposed  as  follows:  The  barrel  J 
of  each  pump  (see  Fig.  i)  is  secured  to  the  rim  C,  and  said 
barrel  is  connected  to  the  interior  of  the  air-chamber  by  a 
pipe  provided  with  a  non-return  valve.  The  piston  K  is 
connected  by  a  link  K'  to  a  rigid  stay  or  bar  L,  extending 
from  one  radial  arm  D  to  the  next  arm  D  on  the  opposite 
side  of  the  hub. 


AUSTRALIAN  PATENTS, 


From  Phillips,  Ormonde  &  Co,.  Patent  and  Trade  Mark 
Agents,  533  Collins  Street,  Melbourne,  Victoria,  who  are  in 
possession  of  further  information. 

"SPEED  VARYING  DEVICES  AND  ELECTRIC  MO- 
TORS FOR  USE  therein;*  R.  H.  Hassler.  of  536  Illi- 
nois Street,  North,  Indianapolis,  Ind..  U.  S.  A.,  3d  May,  1899, 
No.  i6j32.     In  the  Colony  of  Victoria. 

"RELATING  TO  APPARATUS  FOR  CONTROI^ 
LING  AND  GOVERNING  ELECTRIC  MOTORS."  H. 
P.  Davis,  of  327  Neville  Street.  Pittsburg,  in  the  County  of 
Allegheny  and  State  of  Pennsylvania,  U.  S.  A.  3d  May.  1899. 
No.  16,133.     In  the  Colony  of  Victoria. 

"POSITIONING  APPARATUS  FOR  MOTOR  VE- 
HICLES;*  G.  H,  Condict,  of  1684  Broadway,  New  York, 
in  the  County  and  State  of  New  York,  U.  S.  A.  4th  May, 
1899.    No.  16,135,    Iri  the  Colony  of  Victoria. 

''MOTOR.  DRIVING  AND  CONTROLLING  MECH- 
ANISM OF  POWER  PROPELLED  VEHICLES  AND 
CONSTRUCTION  OF  SUCH  VEHICLES.''  J.  Pender, 
of  Tinning  Street,  Brunswick,  Victoria,  31st  May,  1899.  No, 
16^19.    In  the  Colony  of  Victoria. 
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'PNEUMATIC  VALVE  PRINCIPALLY  APPLICA- 
BLE TO  TIRES."  R.  W.  Henn,  of  Princes  Street.  Hawcra, 
New  Zealand,  4th  April,  1899,  No.  11,509.  In  the  Colony  of 
New  Zealand, 

"ELASTIC  TIRES  AND  RIMS  FOR  WHEELS.'*  W. 
F.  Willianis»  of  17  and  18  Great  Pukeney  Street,  Golden 
Square,  London  W.»  England,  isih  April,  1899.  No.  11^537- 
In  the  Colony  of  New  Zealand* 

"DEVICE  FOR  LOCKING  THE  WHEELS  OF  BI- 
CYCLES AND  SIMILAR  VEHICLES,"  W.  Morris,  of  18.1 
Hereford  Street*  Christchurch.  New  Zealand,  25th  April,  1899. 
No,  11,568.    In  the  Colony  of  New  Zealand 
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i  MODERN 

le-mcii 

IDJUSTieiE 

CRINK 

SHIPER. 


WRITK  FOR 
BOOKLET  .  . 


METAL  WORKING   MACHINERY. 

Milling  and  Screw  Machine*.  Lathes.  Planer* »  Drill 
Pre»5e»i^Ge3r  Cutters,  IVofileri,  Tapping  Machines, 
Screw  Slotting  Machines,  Moutinr  Luhe*,  Form- 
ing Machine*,  <"utTpr  ririmlcrs,  Etc,  Eu.     .      .      , 

CATALOG, 

THE  GARVIN  MACHINE  CO., 

SPRJNG  AND  VARICK  STS.,  N£W  YORK. 


IHK  GARVIN  MALHINK  VJK. 
51  North  7th  St., 

PltlLADKLTHlA.    Pa. 


Sen  LIN  Stork. 

THE  GARVIN  MACilLNE  CO..  m.  e.  H.. 

17  Burg  i?tra**«, 

BbKUm  C,  Gexmawy. 


BALt 

BEARING 

CO,, 


Watson 

Street, 
BOSTON, 

MASS. 


GROOVED   BALL  SHAFT 
BEARINGS. 

Three  Hardened  Steel  Races  and  Set  of  Balls. 


SPECIAL   NOTICES. 
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Advarll^ewefiu  InMfted  under  this  headlfiff  at  S2.00  mm  inch  f^t  i 
Ume,  pAyaUe  la  •dvaocs. 


Volume  I,  No.  1. 

pARTIES  having  copies  of  the  November,  189S, 
^  Btimber  of  The  Horseless  Agk,  which  they 
are  williog  to  sell  or  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 


WANTED. 

Special  contributors  to  The  Horseless  Age  <: 
all  important  subjects  relating  to  Motor  Vehicle 
Fair  compensation.  Address  The  Horseless  A<i 
150  Nassau  Street,  New  York. 


WANTED,— F^?/.  /,  No.  /,  Vol  2,  Nos.  5,  6,  7,  S, 
''  g^  10,  and  VoL  j,  JVo.  /.  A  new  number  of 
the  weekly  will  be  given  in  exchange  for  any  one  of 
these,  if  in  good  condition,  and  for  Vol.  1,  No.  l^ 
four  numbers  will  be  given  if  in  good  condition. 
HORSELESS  AGE.  American  Tract  Society 
Building,  Nassau  and  Spruce  Streets,  New  York. 


'-9mrzj$ 
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AGENCY  WANTED. 

A  well-established  engineering  firm  in  Paris  desires 
to  represent  a  promt neiit  American  Motor  Manu* 
facturerfor  the  sale,  in  France,  of  Automobile  Motors. 
Address  LES  USINES  POCOCK,  11  Rue  de  Flandre» 
Paris,  France. 


Graphite  Lubricants, 

ALL  KINDS,  ACCORDING  TO  WANTS. 

Specjftl  preparaUona  for  Gears  of  Eleciric  Moior.s  and  for  Cylinder!  of 
Motor  En^jines.    Seztil  for  ClrcnlarA  aad  Friceii, 

Joseph  Dixon  Crucible  Co.,   -   Jersey  City,  N.  J. 


OLrUF  TVB£ROy   Member  Am-  Soc.  M-  E,f 

95  and  97  Liberty  Street,  New  York  City. 
DeMigner  of  General  mud  Special  Ma^hiaerjr, 
Drawings  Made,     Corre#poii<feDce  Bolioitmd. 


INDUCTION   COIL 


FOR 
Sparking  0«s  Engine*. 
Gives  Thick  ^  Inch  Jump  Spark. 
Weight  J  ibt,;  dtmensJoiu. 

ax4x4  laches. 

C.    F,    SPLITDORF, 
21  Vindfiiviter  51*,       MEW  YORK* 


THE  AMERICAN  MOTOR  CO 


I«lirl>test,  Stronnrest,  Simplest  motor  Made. 

Runs  toith  Gasoline,  Kerosene  or  Gas. 

FROM  1  TO  30  H.  P. 

IGNITION   OUTFITS 

OonMiatlnQ  of  AMERICAN  COIL,  IGNITION  PLUO  and 
SPECIAL  PRIMARY  or  STORAGE  BATTERIES;  only 
abBolutely  reliable  method  of  eparkini/  antall  tnotore    •    . 

ALSO   MANUFACTURERS  OP 

SPECIAL  WIRE  WHEELS,  REAR  AXLES,  DIFFERENTIALS,  CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES. 

AMERICAN  MOTOR  CO.,    -      -   32  Broadway,  NEW  YORK. 


No.  2,  3}4  B.   H.  I* 


THE  AUTOMOBILE  CO.   OF  AMERICA. 

ManufmetMrere    of 

MOTOR    VEHICLES, 

HYDRO-CARBON   SYSTEM. 

FOUR  OR  FIVE  DIFFERENT  TYPES  for  pleasure  and  bialaeas  on  exbibitien. 


STANHOPE  PHAETON,  4  H,  P.  MOTOR.  HUDSON  BUILDING, 


Ne>v  York. 
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THE 


QEOHETRIC  LINE 

Ot  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  they 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  are  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Self -Opening  Screw  Cutting  Die  Heads, 
Adjustable  Collapsing  Taps,  and 

Adjustable  Hollow  Milling  Tools, 

Manufactured  by  the 

GEOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 


DESCRIPTIVE 
MATTER  ON  DEMAND. 


IWO  PASSEN6ER  CARRIAGE  for  Business  aod  Pleasin. 


Our  factory  is  running  day  and  night  filling  orders  for  Two, 
Four  and  Six  Passenger  Carriages  for  business  and  pleasure.  Our 
carriages  have  covered  more  miles  and  have  been  in  actual  use 
longer  than  any  motor  carriage  made  in  America. 

We  use  the  gasoline  system.  Send  10c.  for  our  large 
catalogue.     We  pay  no  commissions. 

THE  HAYNES-APPERSON  CO., 

KOKOMO.    IND. 
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&  P.  nrOEBSOLL,  Editor  and  PropzifltaL 

PuBUCATioN  Office: 

American  Tract  Society  Building,     -     150  Nassau  Street, 

NEW    YORK. 

SUBSCRIPTION.  FOR  the  United  States  and  CANiiDA, 
$2.oo  a  year,  in  advance.  For  all  foreign  countries 
included  in  the  Postal  Union.  $3.00. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  receive 
communications  on  trade  topics  from  any  authentic 
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be  given  as  an  evidence  of  good  faith,  but  will  not  be 
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The  Voiturette. 


All  accounts  of  the  Paris  Exposition  agree  in  awarding 
the  palm  of  popularity  this  year  to  the  voiturette,  or  light 
petroleum  carriage  for  two  persons.  Owing  to  the  headlong 
impetuosity  with  which  the  French  nation  plunged  into  road 
racing,  the  manufacturers  have  been  developing  heavy  ma- 
chines fitted  for  the  highest  speeds  over  long  distances.  The 
high-powered  motors  and  extra  weight  and  strength  required 
for  machines  of  this  kind  raised  prices  above  the  means  of 
the  average  buyer  and  made  the  motor  pleasure  carriage  an 
appurtenance  of  the  rich  or  of  the  professional  racer.  But 
as  the  industry  progressed  the  pressure  upon  the  manufac- 
turers from  the  great  middle  class  of  buyers  finally  became 
so  strong  that  they  were  compelled  to  heed  it,  scarcely 
knowing,  it  seems,  that  in  supplying  this  and  the  strictly 
commercial  needs  lay  the  future  of  their  industry.     Last  year 


a  few  carriages  of  the  voiturette  type  were  seen  at  the  exhibi- 
tion; this  year  the  number  was  so  much  larger  and  the  in- 
terest in  them  so  marked,  that  the  makers  now  realize  that 
in  this  branch  of  development  at  least  there  can  be  no  doubt 
of  profitable  trade.  The  vioturette  is  the  machine  for  ordi- 
nary light  service  as  distinguished  from  the  ponderous 
racer  and  the  luxurious  vehicles  for  touring,  which  are  pro- 
vided with  every  convenience  and  comfort,  and  must  be  of 
strong  and  heavy  construction.  It  is  the  runabout,  the  soci- 
able, adapted  to  runs  of  25  or  50  miles  in  and  around  cities 
and  towns,  where  speed  is  limited  and  roads  are  good.  In 
short,  it  is  suited  to  the  wants  of  the  ordinary  user  under  or- 
dinary conditions. 

In  our  own  country  the  same  tendencies  are  working, 
though  much  more  strongly  than  in  France.  Road  races  do 
not  appeal  to  the  American  people  as  they  do  to  the  French; 
nor,  if  they  should  be  introduced  here,  will  our  authorities 
long  consent  to  such  an  abuse  of  the  highways.  With  our 
more  practical  bent  the  commercial  phases  of  the  problem 
will  prove  most  attractive  to  our  manufacturers.  High-speed 
carriages  and  racing  machines  we  will  surely  have,  but  their 
production  will  constitute  a  very  small  part  of  the  great  in- 
dustry that  is  destined  to  grow  up  on  our  soil. 

In  endeavoring  to  analyze  and  supply  the  general  demand, 
however,  there  is  one  difficulty  besetting  the  American  man- 
ufacturer from  wjiich  his  French  coworker  is  entirely  free, 
and  that  is  our  rough  roads,  which  necessitate  a  heavier  and 
stronger  construction  than  would  answer  for  ordinary  con- 
ditions in  France.  While  the  majority  of  prospective  buy- 
ers in  America  wish  a  light  machine  at  a  reasonable  price 
our  roads  both  in  city  and  suburbs  are  so  generally  bad  that 
the  light  voiturette  of  the  French  type  is  of  very  limited 
radius  here.  Our  manufacturer  is  embarrassed  by  the  fact 
that  so  many  of  his  prospective  customers  want  a  light  car- 
riage suited  to  both  ordinary  and  extraordinary  conditions, 
i.  e..  to  both  good  and  bad  roads,  a  contradiction  which  can- 
not be  satisfactorily  met  by  one    and    the    same    machine. 
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Later,  when  the  public  are  educated  up  to  the  limitations  of 
the  different  types  of  machines  and  the  limitations  of  Ameri- 
can roads  the  task  of  our  manufacturers  will  be  easier,  but 
in  the  present  initial  and  unsettled  state  of  the  industry  the 
problem  of  the  pleasure  carriage  is  particularly  puzzling. 


One  Controlling  Lever  or  Two. 


The  supreme  importance  of  the  controlling  apparatus  of  a 
motor  vehicle  is  just  beginning  to  be  appreciated.  The  rac- 
ing mania  has  a  tendency  to  centre  attention  too  much  on 
mere  power  and  its  resultant  speed,  and  to  minimize  control 
which  in  the  vehicle  for  ordinary  services  is  of  vital  conse- 
quence. 

At  the  present  moment  our  inventors  and  manufacturers 
differ  in  regrard  to  the  number  of  levers  which  are  used  to 
control  their  vehicles.  Some  employ  but  one  lever  for  steer- 
ing and  regulation  of  speed,  claiming  that  this  simplifies 
operations  and  enables  the  hand  to  respond  at  once  to  the 
brain.  Among  the  advocates  of  this  system  of  control  is  Mr. 
Sperry,  who,  in  his  paper  read  before  the  American  Society 
of  Electrical  Engineers,  likens  the  motor  vehicle  to  the  trol- 
ley, in  which  the  controlling  operations  are  all  performed 
with  one  handle.  Other  manufacturers  who  employed  only 
one  controlling  lever  on  their  first  vehicles  have  changed  to 
two  levers,  on  the  grround  that  their  experience  proved  to 
them  that  it  was  not  wise  to  give  one  hand  too  many  things 
to  do,  for  fear  that  the  brain  might  be  confused  at  critical 
moments.  In  France,  where  sufficient  time  has  elapsed  to 
render  testimony  on  this  point  of  real  value,  two  levers  arc 
quite  generally  the  rule.  The  mechanical  brake,  of  course, 
is  not  included  in  this  discussion,  for  it  is  always  operated 
by  a  pedal  convenient  to  the  foot. 

With  reference  to  Mr.  Sperry's  comparison  of  the  trolley 
and  the  motor  vehicle  there  is  one  striking  difference,  which 
of  itself  is  enough  to  entitle  the  motor  vehicle  to  a  separate 
classification.  We  refer  to  steering.  The  trolley  is  confined 
to  a  track;  the  motor  vehicle  has  the  liberty  of  the  road. 
If,  therefore,  the  control  of  a  motor  vehicle  involves  an- 
other function  of  such  prime  importance  as  steering,  does 
the  analogy  of  the  trolley  hold  good?  Is  not  the  separation 
of  these  two  chief  functions  of  the  motor  vehicle  necessary 
for  the  proper  performance  of  each,  in  accordance  with  the 
law  of  specialization? 


The  riotor  Tire. 


The  majority  of  the  pneumatic  tire  manufacturers  of  the 
country  are  making  little  effort  to  supply  the  needs  of  motor 
vehicle  manufacturers.  The  problem  of  the  motor  pneumatic 
is  by  no  means  an  easy  one.  The  excessive  weights  which 
muft  be  carried  and  the  increased  strains  to  which  the  tire 


is  subjected  because  of  this  weight  and  the  four-wheeled  con- 
struction, render  a  long  series  of  experiments  necessary  be- 
fore its  solution  can  be  approached.  One  of  the  chief  diffi- 
culties seems  to  be  to  secure  sufficient  toughness  and  strength 
in  the  tread  without  sacrificing  too  much  of  the  resiliency, 
although  the  latter  quality  is  accounted  of  less  consequence 
than  in  the  bicycle. 

Several  manufacturers  of  electric  vehicles  are  putting  solid 
tires  on  their  delivery  wagons  and  coaches  and  pneumatics  on 
their  lighter  pleasure  carriages.  On  the  other  hand  at  least 
one  brand  of  motor  pneumatics,  made  for  this  service,  is 
known  to  be  carrying  weights  of  a  ton  and  a  half  to  two 
tons  quite  successfully.  The  inference  seems  to  be,  there- 
fore, that  the  pneumatic  tire  makers,  generally  speaking, 
have  failed  to  make  a  study  of  the  requirements  of  this  new 
service,  and  have  been  content  to  offer  tires  made  virtually 
on  the  bicycle  principle  but  of  larger  diameter. 

There  is  another  point  of  supreme  importance  to  the  manu- 
facturer and  user  of  a  motor  vehicle,  namely,  the  durability 
of  the  vehicle  as  disting^iished  from  the  durability  of  the  tire. 
Of  two  tires,  one  may  be  shorter  lived  than  the  other  and 
still  be  the  more  economical  because  it  increases  the  life  of 
the  whole  vehicle  by  relieving  it  of  shocks  and  strains.  In 
any  comparison  which  may  be  drawn  between  the  pneumatic 
and  the  solid  tire  this  fact  must  be  borne  in  mind  iif  correct 
conclusions  are  to  be  reached.  For  a  satisfactory  test  of 
this  nature,  time  is  essential  and  time  is  what  the  average 
motor  vehicle  inventor  is  unwilling  to  give.  He  is  too  apt 
to  judge  hastily  and  on  insufficient  practice,  or  to  confine  his 
attention  to  one  side  of  the  subject  and  ignore  the  other. 


"  stunts.'* 

W.  H.  Vanderbilt,  Jr.,  was  doing  "stunts"  with  his  electric 
carriage  the  other  day  at  Newport,  when  he  took  a  somer- 
sault, carriage  and  all,  badly  damaging  the  vehicle  and  giv- 
ing himself  a  severe  shaking  up.  The  particular  kind  of 
**stunts"  or  feats  of  daring  which  he  was  trying  to  do  have 
not  been  explained,  but  he  was  probably  backing  down  hill, 
when  he  stopped  too  suddenly,  reversing  the  current  at  the 
same  time.  The  effect  was  to  send  the  heavy  machine  over 
backwards  like  a  shot,  burying  the  young  millionaire  under- 
neath. 

It  is  useless  to  offer  any  further  advice  in  regard  to  fast 
driving  and  the  doing  of  "stunts."  Foolhardy  and  thought- 
less persons  will  continue  to  be  guilty  of  both,  and  deaths 
from  these  causes  are  bound  to  occur  occasionally,  but  there 
is  one  lesson  which  motor  vehicle  manufacturers  are  having 
every  opportunity  to  learn,  and  that  is  that  the  high  motor 
vehicle  is  merely  a  thoughtless  imitation  of  the  horse  vehicle, 
dangerous  from  every  point  of  view,  unfit  for  anything  but 
smooth  roads  and  slow  speeds. 


I,  Mo.  IT.  July  26.  1«!K>. 
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THE  MOTOR-CAR  JOURNAL'S 
EXHIBITION. 


{From  our  own  correspotident.) 


London,  July  6,  1899. 
The  motor-car  cxhibiiion  opened  at  the  AgricuItDral  Hall 
Islington,  on  Monday  last;  akhotigh  all  the  exhibitors  have 
not  yet  put  in  an  appearance,  it  is  inuch  larger  and  decidedly 
more  interesting  from  the  point  of  view  of  new  types  of  car- 
riages than  the  automobile  show  at  Richmond  a  fortnight  ago. 
Naturally,  a  good  many  of  the  vehicles  displayed  are  similar 
to  those  seen  at  the  previous  show,  so  that  I  shall  only  briefly 
mention  the  names  of  those  exhibitors,  reserving  the  space 
for  a  description  of  the  new  vehicles.  Dealing  first  with 

STEAM  VKHlCtES. 
Five  different  types  arc  shown.  The  Sicam  Carriage  dnd 
Wagon  Co.,  Ltd.  of  Homefield,  Cbiswick,  London,  W. .  exhibit 
wagons  on  Thorny croft*s  system.  At  ihe  recent  trials  at  Rich- 
mond a  vehicle  of  this  type  maintained  an  average  speed  of  5.4 
miles  an  hour,  over  a  20-mile  course,  at  an  average  expenditure 
for  fuel  of  i.ossd.  per  mile. 

The  Liquid  Fuel  Engineering  Co.,  of  East  Cowes,  Isle  of 
Wight,  again  have  on  view  the  large  steam  bus  they  con- 
structed for  service  in  France,  and  also  exhibit  their  14-seated 
steam  waggonette  and  a  steam  lorry  to  carry  from  four  to  five 
tons. 

Stirling's  Motor  Carriages.  Ltd..  of  Hamilton,  N.  B.»  are 
also  showing  for  the  first  time  in  London  the  20-seatcd  omni- 
bus they  have  lately  built.  The  engine,  boiler  and  transmis- 
sion of  this  vehicle  are  the  production  of  the  Lancashire 
Steam  Motor  Co.,  of  Leyland.  The  boiler  is  oil-fired  and 
works  at  a  steam  pressure  of  200  lbs.  The  engines  are  of  the 
vertical  two-cylinder  type,  capable  of  working  up  to  8  h,p. 
Three  forward  speeds  and  one  backward  motion  are  provided, 
both  the  countershaft  and  the  rear  wheels  being  driven  by 
Rcnold  ''silent"  chains.  The  weight  of  the  bus  complete  with 
26  gallons  of  water  and  iB  gallons  of  oil,  is  2  tons  8  cwt  The 
bus  has  already  been  driven  about  500  miles  in  Scotland. 

Messrs.  Bayleys,  Ltd,,  of  New^ington  Causeway.  South- 
uark,  S.  E.,  exhibit  the  steam  lorry  which  took  part  in  the 
recent  trials,  a  tip-wagon  body  having  been  in  the  mean- 
time sttbstituted. 

C,  T.  Crowden,  of  the  Motor  Works,  Leamington,  exhibits 
a  steam  brake.  The  vehicle  has  been  designed  and  made  en- 
tirely for  experimental  purposes,  to  ascertain  what  advantages 
a  steam  vehicle  possesses  over  a  petroleum  one,  and  also  the 
h.p-  most  suitable  for  the  work.  The  carriage  at  present  is 
not  fitted  with  change  speed  gear,  but,  having  a  vertical  com- 
pound engine,  it  will  travel  at  a  very  high  speed  on  the  level, 
up  inclines  and  steep  hills.  The  frame  is  entirely  of  steel  with 
laminated  steel  springs,  and  long  bolted,  mail-pattern  axles. 
Crowden's  wheels  with  oak  spokes,  ash  felloes,  and  ruhher 
tires.  The  boiler  is  of  the  multitubular  type,  constructed  to 
burn  coke  or  oil,  and  fitted  with  improved  automatic  stoking 
arrangement.  The  engine  is  of  the  compound  type,  fitted 
with  link  motion  and  an  intercepting  valve  by  which  high 
pressure  steam  can  be  used  in  the  low  pressure  cylinder  for 
starting  and  for  climbtng  steep  hills.  The  carriage  is  fitted 
with  a  foot  brake  acting  on  a  drum  on  the  differential  gear 
shaft,  and  a  screw  lever  brake  acting  on  both  hind  wheels, 
and  both  of  these  can  be  actuated  from  the  driver's  scat.  The 


CROW  DEN   STIiAM   liRAKE, 

counter-shaft  is  driven  by  spur  wheels,  while  chain  gearing 
connects  the  counter-shaft  with  the  rear  wheels. 

r,ASOLINE    VEHICLES, 

Gasoline  vehicles  form,  of  course,  the  great  bulk  of  the 
exhibits.  The  Daimler  Motor  Co.,  of  Coventry,  have  four 
of  their  vehicles  on  view.  The  Motor  Mfg.  Co,,  Ltd.,  of 
Coventry,  have  a  large  display  which  is  very  much  the  same  as 
that  at  Richmond.  The  *Trincess"  two-seated  carriage  has, 
however,  lately  been  considerably  modified.  The  motor  is 
of  the  two-cylinder  horizontal  type  of  4M  h.p.,  with  tube 
ignition  and  water-jacket.  The  power  is  transmitted  from 
the  motor-shaft  to  the  counter-shaft  by  spur  wheels  and  from 
the  latter  to  the  rear  axle  by  a  central  single  chain  drive,  a 
jockey-pulley  arrangement  being  provided  to  secure  the 
proper  tension  of  the  chain,  which  is  of  a  larger  type  than  in 
the  first  carriage.  Three  forward  speeds  and  two  reverse 
motions  are  provided,  while  a  special  feature  is  the  provision 
of  a  governing  device  by  means  of  which  when  the  carriage 
is  at  rest  the  motor  may  be  kept  in  motion  but  slowed  down 
to  the  extent  of  but  one  explosion  per  second.  The  normal 
speed  of  the  motor  is  7So  revolutions,  but  this  can  be  in- 
creased to  t,ioo,  giving  a  maximum  speed  off  23  miles  an 
hour.  Another  feature  of  the  carriage  is  to  be  found  in  the 
suspension;  not  only  is  the  body  supported  on  the  frame  by 
helical  and  C  springs,  but  the  frame  is  also  supported  on  the 
axle  through  the  medium  of  helical  springs.  The  bearings 
of  the  axles  are  also  carried  in  a  box  which  is  free  to  slide  up 
and  down  in  the  support,  provision  being  thus  made  for  the 
taking  up  of  any  strain  very  ranch  in  the  same  way  as  is  done 
in  locomotives.  Another  new  feature  is  the  provision  of  a 
sleeve  to,  and  entirely  covering,  the  rear  axle.  The  vehicle, 
which  weighs  complete  only  BM  cwt.,  is  provided  with  a  de- 
tachable splashboard,  in  place  of  which  a  small  additional 
front  seat  can  quickly  be  fitted,  while  instead  of  a  front  scat 
a  rear  one  can  be  attached  if  desired* 


THE    HORSELESS    AGE- 


The  largest  gasoline  vehicle  in  tfie  show  is  the  26- seated 
ciiTittihas  Skhown  by  Baylcys.    Ltd.,     South wark.     S,  E.     The 
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inniy  ox  the  vehicle  is  similar  to  the  'buses  used  in  London, 
hut  is  niountetl  on  a  channel-iron  frame,  10  which  the  motor 
and  transmission  gear  is  mounted»  The  motor  which  is  lo- 
cated in  front  is  on  the  Panhard  system,  comprises  four 
cylinders,  and  is  stated  to  be  capable  of  working  up  to  12  h.p. 
The  power  is  transmitted  through  bevel  gearing  to  a  counter- 
shaft at  the  rear,  and  from  the  latter  to  the  rear  wheels 
through  pinions  gearing  with  internal-toothed  rings  bolted  to 
the  wheels.  Three  forward  speeds  ranging  from  five  miles  up 
to  14  per  hour,  and  one  backward  motion  are  provided. 
Steering  is  eflfected  through  the  front  wheels  by  means  of  a 
hand  wheel.  Three  brakes  are  provided,  two  band  brakes 
acting  on  the  hubs  of  the  rear  road  wheels,  and  a  band  brake 


^^ 
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working  on  a  drum  on  the  motor-shaft,  which  is  aulomati- 
cally  applied  by  the  throwing  out  of  the  friction  clutch* 

C.  T.  Crowdcn,  of  the  Motor  Works,  L^amingtoit^  cxhtbitf^ 
a  four-wheeled  dog  cart,  propelled  by  a  gasohne  moion  The 
vehicle  has  seating  accommodation  for  six  persons  when  car- 
rying a  full  load,  four  persons  facing  the  direction  of  progrcs- 
sion  and  two  facing  l<twards  the  rear.  The  whole  of  the  con* 
irulling  and  steering  apparatus  is  placed  on  the  right  hand 
of  the  driver*s  seat.  The  motor  is  of  10  h.p.  effective,  and  h 
of  the  twm-cylinder  horizontal  type.  The  cylinders  are  not 
(>rovitlcd  with  water-cooling  chambers,  but  the  whole  of  their 
length  is  inserted  through  a  large  wrought  copper  tank  in 
such  a  way  that  the  cylinders  are  closely  in  contact  with  the 
metal  of  the  tank,  and  consequently  completely  surrounded 
by  an  envelope  of  water  of  considerable  depth.  The  motor  is 
carried  at  the  rear  of  the  vehicle,  well  off  the  ground,  and 
abo^'e  the  main  frame.  The  fly-wheel  is  central  with  the  cen- 
tre of  the  carriage,  and  rotates  in  the  same  direction  as  the 
vehicle  travels.  The  engine  is  so  constructed  that,  at  the 
desire  of  the  driver,  either  cylinder  can  be  shut  out  of  action, 
it  being  claimed  that  one  cylinder  furnishes  sufficient  power 
to  propel  the  vehicle  over  fair  roads  at  ordinary  speeds. 
Three  forward  speeds  and  one  reverse  motion  are  provided, 
the  power  from  the  motor-shaft  being  transmitted  to  the 
counter- shaft  by  belts  which,  normally  running  slack,  are 
lightened  by  jockey  pulleys.  Krom  the  counter-shaft  to  the 
rear  wheels  chain  gearing  transmits  the  power.  Erlectric 
ignition  is  employed,  current  being  supplied  to  the  coil  from 
secondary  batteries.  The  wheels  of  the  carriage  are  of  pecu 
liar  construction.  They  are  of  the  gun-carriage  type,  the 
spokes  being  double  dished.  Increased  stability  is  insured 
by  the  fact  that  in  wheels  of  this  type  double  the  width  of 
slock  is  secured.  The  chain  wheels,  or  sprockets,  instead  of 
being  bolted  to  the  spokes  of  the  wheel,  as  h  generally  the 
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case,  are  bolted  to  a  flange  on  the  hub.  By  this  means  ii  is 
ussiircci  that  the  hub  and  chain  will  aJways  run  true  with  ihe 
axle,  which  is  not  the  case  when  the  sprockets  are  bolted  to 
the  spokes.  It  is  also  possible  to  employ  a  gear  case  in  this 
arrangement,  whereas  this  is  impossible  when  the  sprockets 
j»re  bolted  to  the  spokes.  The  ajtlc  boxes  are  made  similailv 
lo  the  long  bolted  mail-coach  pattern,  with  a  plate  at  the  back 
of  the  collar,  .so  that  it  is  impossible  for  the  wheels  to  come 
I  iff  the  axles  unless  they  are  absolutely  broken  up.  The  steer- 
ing mechanism  also  presents  some  new  features.  A  powcrinl 
foot  brake  acting  on  the  balance  wheel  shaft  is  fitted,  also  a 
lever  brake  acting  on  the  two  rear  wheels;  in  addition  to 
which  the  electric  current  can  be  turned  oflT  and  the  cyhndcr^ 
made  to  act  as  an  emergency  brake. 

As  usual,  the  Automobile  Association,  London,  have  a 
large  and  interesting  exhibit.  Dealing  first  with  motor-tri- 
cycles, two  types  are  shown — the  Autocycle  (a  German  ma 
chine),  and  the  French  Barricre.  In  addition  to  the  ordinary 
Iricycle,  a  new  form  is  shown,  a  motor- sociable- tricycle,  ar- 
ranged to  seat  two  riders  side  by  side.  Coming  now  to  petro- 
leum carriages,  the  first  to  be  noticed  is  the  "Orient  Ex- 
press." which  is  made  in  three  forms — the  Due,  the  Victoria, 
.-ind  the  Vis-a-vis.  the  two  first-named  seating  three  and  the 
latter  four  ticrsons.  The  "Due'*  is  fitted  with  a  4-h.p.  horizon 
tal  gasoline  motor.  The  ignition  is  magneto-electric,  the  cyl- 
inders are  water-cooled,  and  the  transmission  is  by  means  ot 
belts  with  jockey  tighteners.  Thc''*Orient  Flxpress"  carriages, 
which  are  of  German  construction,  are  exceedingly  elegant  in 
design,  and  low  in  cost.  One  of  the  novelties  on  the  stand 
is  the  Knhlstein-VoUmcr  petroleum  motor-cab,  the  feature  be- 
ifig  that  the  whole  of  the  motor  and  transmission  gear  is 
mounted  on  the  fore  carriage.  In  this  case  the  tractor  has 
been  fitted  to  a  carriage  of  the  hansom  type,  but  it  may  be 
adapted  to  any  carriage  or  van  existing,  and  thus  affords  an 
opportunity  to  owners  of  great  numbers  of  delivery  vans  and 
the  like  to  have  their  carriages  changed  into  motor-carriages 
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TUE    KUtlLSTKlN-VOLl.MEK    MOTOR   TRACTOR. 

w*ithout  a  great  otatlay.  The  motor  is  a  double-cylindercd 
one,  and  develops  up  to  6  h.p.  The  transmission  is  effected  by 
belts,  and  the  two  speeds  are  applied  by  jockey  pulleys.  The 
ignition  is  electric.  The  front  wheels  being  not  only  steer 
ing,  but  at  the  same  time  drive  wheels,  a  great  feature  of  this 
carriage  becomes  the  turntable,  which  is  claimed  to  greatly  in- 
crease its  manoeuvring  capabilities.     The  carnage  was  built 


in  Berlin,  the  system  having  been  used  for  some  time  oa  ve- 
hicles cmt>loycd  by  the  German  Post  Oflace  for  delivering  and 
collecting  mails. 

The  main  feature  of  the  exhibits  of  the  Southern  Motor 
Car  Co.,  of  59  Brixton  Road,  London,  S,  W*,  is  the  *"Georges 
Richard."  light  two-seated  petroleum  motor-carriage  known 
as  the  "Duke.*' 

The  popular  little  Benz  carriages  arc  kept  well  to  the  front 
by  Hewetsons.  Ltd.,  of  Dean  street.  London,  W.,  who  have 
eight  or  nine  carriages  of  different  types  on  view. 

A  novelty  to  England  is  the  "Victoria  Combination"  two- 
seated  carriage,  exhibited  by  the  Societe  Parisienne  of  Paris. 
The  feature  of  it  is  that  the  whole  of  the  motor  and  trans- 
mission gear  are  dismounted  on  the  front    axle,  the     from 


wheels  being  thus  both  drivers  and  stcerers.  The  motor  is 
a  De  Dion  single-cylinder  one  of  t>4  h.p,,  the  ignition  elec 
trie,  and  the  cylinder  cooling  by  means  of  radical  discs,  the 
position  of  the  motor  being  such  that  cool  air  is  free  to  cir- 
cidate  around  it.  A  two-speed  gear  of  the  Didier  tyf»e  is  pro 
vided,  by  means  of  which  a  maximum  speed  of  22  miles  an 
hour  can  he  obtained,  or  the  motor  cut  out  etitirely  from  the 
transmission  gear.  The  carburettor  is  of  the  well-kmtwn 
Longuemare  type.  Steering  is  effected  by  means  of  a  long 
bar.  on  which  all  the  control  handles  are  mounted.  The  car- 
riage can.  it  is  claimed,  mount  gradients  of  six  or  seven  per 
cent.  The  wheels  are  of  the  suspension  type,  with  pneumatic 
tires.  Shoe  brakes  acting  on  the  rear  wheels  and  controlled 
by  a  foot  pedal  are  provided.  Altogether  it  is  worthy  of 
notice  as  showing  w^hat  can  be  done  in  the  way  of  light  car- 
riages. 

The  Motor-Carriage  Supply  Co..  Ltd.,  of  Donin^ton 
House,  Norfolk  street,  London,  W,  C.  show  a  German  Dann- 
ler  lorry  fitted  with  a  7^2  h.p.  Daimler  motor  and  Daimler 
transmission  gear,  and  intended  for  loads  of  from  3J4  to  5 
tons.  Four  speeds  forward  are  provided,  ranging  from  2  to  8 
miles  v>er  hour  It  is  intended  for  a  load  of  from  i^6  to  2  tons. 
A  Cannstatt-Daimler  waggonette  and  a  sporting  carriage  are 
the  next  vehicles  which  call  for  mention:  these  are  fitted  with, 
a  sK'-h.p,  motor,  and  four  speeds  ranging  up  to  a  maximum 
of  16  miles  an  hour.  They  possess  several  novel  features,  the 
most  important  of  which  is  the  method  of  fixing  the  motor, 
which,  together  with  the  speed-gear,  is  mounted  upon  a  sepa- 
rate tubular  frame,  so  as  to  greatly  minimize  the  vibration 
imparted  to  the  main  frame  and  body  of  the  carriage.  The 
Motor-Car  Supply  Co,  also  exhibit  Bimms'  '^motor-wheel,'* 
a  motor-scout  for  military  purposes.  Simms*  petroleum -spirit 
ntotoT  of  t'j  h,p.  (the  feature  of  which  is  the  large  cooling 
discs),  and  their  well-known  magneto-electric  ignition  device 
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Marshall  &  Co.,  of  Belsize  Works,  Clayton,  Manchester, 
are  present  with  a  couple  of  their  English-built  "Hurtu '  car- 
riages, which  are  fitted  with  a  Benz  motor  and  belt  trans- 
mission. 

Friswdl,  Limited,  of  l8  Holborn  Viaduct,  London,  E.  C, 
have  a  large  exhibit  of  motor-vehicles  and  motor-cycles.  The 
former  comprise  carriages  of  the  well-known  Mors.  Hurtu 
and  Benz  types,  and  the  latter  are  of  De  Dion  and  Bouton's 
construction.     A  novelty  is  the  "Elan"  two-seated  carriaRe* 

A  vehicle  of  quite  new  design  is  the  Oxford  three- wheel 
two- sea  ted  carnage,  shown  by  F.  Jackson  &  Co->  of  'j'j  Ox- 
ford street,  London,  W,  The  body  of  the  carriage,  which  is 
very  attractively  finished,  is  supported  on  the  frame  by  C 
springs.  The  motor  is  of  the  vertical  single-cylinder  petro- 
leum type,  capable  of  working  tip  to  2%  h-p>;  the  ignition  is 
electric,  while  radial  discs  provide  for  cooling.  The  motor 
is  arranged  centrally  in  the  front  portion  of  the  carnage,  and 
is  provided  with  a  starting  handle.  The  crank  shaft  works  in 
an  oil-containing  chamber.  Two  forward  speeds  are  provided, 
the  two-speed  gear  adopted  being  one  of  the  most  simple  and 
compact  so  far  seen.  The  transmission  is  effected  by  belts 
which  normally  run  slack.  On  the  centre  of  the  rear  axle  is 
mounted  a  large  pinion,  around  which  is  fitted  what  may  be 
termed  a  double-purpose  gear  case,  for,  in  addition  to  inclos- 
ing the  pinion,  it  serves  as  the  support  for  two  small  shafts 
at  the  top  and  bottom,  these  shafts  carrying  at  one  end  small 
pinions  continually  in  gear  with  the  large  pinion,  and  at  the 
other  end  small  pulleys  for  the  two  belts.  A  feature  of  the 
device  is  that  in  changing  from  the  high  to  the  low  speed  ur 
vice  versa  the  handle  lever  pulls  round  or  pushes  back  the 
gear  case  entirely  through  a  short  distance,  carrying  with  U 
the  pinions  and  belt  pulleys.  Thus,  to  put  in  gear  the  low 
speed  the  lever  is  pushed  over:  this  has  the  effect  of  causing 
the  small  pinions  to  simply  roll  round  the  large  pinion,  one 
receding  and  so  tightening  the  corresponding  belt,  the  other 
coming  forward  and  allowing  its  relative  belt  to  run  slack- 
Thus  both  small  pinions  are  continuously  in  gear  with  the 
large  pinion,  although  only  one  can  be  driving  at  a  time. 
With  the  hand  lever  in  a  central  position  both  the  belts  are 
slack,  the  motor  being  thus  cut  out  from  the  transmission 
gear*  The  whole  arrangement  is  exceedingly  simple,  and 
has  attracted  considerable  attsation  during  the  week.  Another 
feature  of  the  gear  is  that  it  enables  the  belts  to  be  taken  off 
far  repair,  etc.,  within  a  few  minutes.  Indeed,  the  representa- 
tive in  charge  of  the  stand  took  off  and  replaced  one  of  the 


belts  in  less  than  a  minute  in  our  presence.  The  frame  of  the' 
carriage  is  built  up  of  steel  tubing,  the  wheels  being  of  the 
suspension  type  with  pneumatic  tires.  A  band  brake  acting 
on  the  differential  gear  on  the  rear  axle  is  provided,  while 
the  steering  is  controlled  by  a  hand  wheel.  The  carriage  can, 
it  is  stated,  attain  a  maximum  speed  of  15  miles  an  hour,  whde 
with  the  Jow  gear  gradients  of  l  in  10  can  be  mounted.  The 
weight  complete  is  given  as  3  cwi.,  and  its  price  £90.  The 
firm  are  also  building  a  vehicle  of  the  same  type  but  with 
four  wheels.  Another  novelty  on  this  stand  is  a  new  motor- 
bicycle  which,  on  first  appearance,  reminds  one  of  the  ** Wer- 
ner." The  motor,  which  is  of  1  h.p.,  is  fixed  on  the  "head"  of 
the  bicycle  and  drives  the  front  wheel  by  means  of  a  cycle 
chain.  The  ignition  is  electric,  and  the  cooling  of  the  cylinder 
by  radical  discs.  The  motor  runs  up  to  a  speed  of  2,000  revo- 
lutions, a  speed  of  20  miles  an  hour  being,  it  is  stated,  attain- 
able without  resorting  to  the  use  of  the  pedals.  The  carbu- 
rettor in  connection  w^ith  this  machine  is  of  a  new  type,  so  ar- 
ranged as  to  only  permit  a  sufficient  quantity  of  petroleum 
tor  one  explosion  to  pass  at  a  time, 

Pennington  &  Baines,  of  5  St.  Hinchester  street,  London, 
S.  C,  are  present  with  no  less  than  half  a  dozen  of  his  little 
carriages,  and  the  public  has  at  last  an  opportunity  of  seeing 
these  in  operation  in  the  demonstrating  arena.  The  penning- 
ton  motor  is  mounted  under  the  floor  of  the  vehicle,  the  fly- 
wheel being  fixed  horizontally.  The  motor  drives  a  horizon- 
tal pulley  at  the  rear  by  means  of  a  light  cycle  chain,  the 
pulley  being  now  connected  to  the  front  wheel  axle  by  a  belt 
in  place  of  a  rope  as  formerly.  The  wheels  are  of  the  sus- 
t>ension  type,  shod  with  pneumatic  tires;  the  rear  wheels  are 
the  steerers,  and  are  controlled  by  a  handle  at  the  side  of  the 
car.  Another  feature  of  the  Pennington  carriage  is  that  no 
carburettor  is  emploj^ed  in  connection  with  the  motor,  the  oil 
being  fed  directly  into  the  explosion  chamber,  passing  on  its 
way  through  the  exhaust  silencer  and  so  receiving  a  prelimi- 
nary heating.  .Although  the  use  of  a  carpurettor  is  avoided, 
it  is  claimed  that  not  only  is  perfect  combustion  secured,  but 
every  drop  of  oil  is  utilized,  and  the  maximum  power  de- 
veloped from  the  amount  of  hydro-carbon  consumed.  The 
cylinder  is  fitted  with  both  a  water-jacket  and  radial  discs,  at- 
tention being  drawn  to  the  small  amount  ot  cooling  water  re- 
quired to  be  carried.  As  the  centre  of  gravity  of  the  car- 
riage is  only  some  eight  inches  from  the  ground,  and  the 
wheel-base  being  long,  it  is  almost  impossible  to  upset  it.  in- 
deed, the  stability  is  so  great  that  it  can,  it  is  stated,  be  swung 
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round  in  a  narrow  road  when  going  at  top  speed.  Besides  the 
positive  speeds  obtained  by  changing  tlie  gears,  two  of  which 
are  provided,  any  intermediate  speed  can  be  got  by  the  regu- 
lation of  the  oil  supply,  the  oil  being  passed  to  the  motor  from 
the  tank  in  which  it  is  stored  through  a  needle  valve,  and  a 
quarter-turn  of  the  valve  handle,  conveniently  placed  within 
reach  of  the  driver*s  hand,  will  decrease  or  increase  the  oil 
supply,  and  the  result  on  the  motor  is  instantaneous.  The  en- 
tire motor  and  its  mechanism,  with  the  horizontal  fly-wheel 
is  placed  below  the  level  of  the  framework,  and  consequently 
the  carriage  builder  finds  no  obstacle  in  the  way,  but  has  free 
scope  for  the  exercise  of  his  skill  in  getting  out  a  commodious 
and  elegant  super-structure;  in  fact,  different  types  of  bodies 
can  be  fitted  on  the  same  frame.  The  ''Universar*  carriage 
is  fitted  with  a  single-cylinder  motor,  by  means  of  which  a 
maximum  speed  of  16  miles  an  hour  can  be  attained.  The  new 
Pennington-Stirling  has  a  twin-cylinder  motor,  which  per- 
mits the  carriage  to  be  driven  tip  to  a  maximum  speed  of  30 
miles  an  hour. 

Quite  a  new  departure  is  the    Pennington     motor-tricycle. 
This  is  fitted  with  a  Pennington  vertical  motor,  with  electric 


TUB   MC  LACHLAN   CAR. 


ignition  and  radial  discs.  A  feature  is  the  absence  of  the 
usual  carburettor,  the  formation  of  the  carburetted  air  being 
carried  out  on  the  same  system  as  in  the  Pennington  car- 
riages. The  motor  works  up  to  about  2^4  ^i  P..  enabling  a 
speed  of  30  miles  per  hour  to  be  attained.  The  motor  pinion 
drives  the  spur  wheel  on  the  rear  a.Kle  direct,  but  a  new  de- 
parture is  the  iniroduciion  of  a  friction  clutch,  so  that  the 
motor  can  be  kept  nmning  while  thrown  out  of  gear,  a  great 
advantage  when  riding  in  crowded  thoroughfares. 

F.  C.  Blake,  Ravenscourt  Works,  Hammersmith.  W*,  shows 
for  the  first  time  a  new  two-seated  gasoline  carriage  which 
at  first  sight  one  would  take  to  be  a  Benz.  It  is,  however, 
fitted  with  new^  type  of  J  h.p.  horizontal  gasoline  motor,  with 
magneto  electric  ignition.  Transmission  is  effected  by  belts, 
w  hile  there  is  also  a  new  feature  in  the  steering  gear,  of  which 
particulars  cannot  yet  be  obtained. 

KK.ROSENE    CARRIAGE 

The  only  carriage  in  the  exhibition  propelled  by  ordinary 
kerosene  is  that  shown  by  E.  A.  Mcl^acklan,  of  55  BriRhton 
road.  Stoke  Newington.  This  carriage,  which  seats  two  per- 
sons, is  mounted  on  either  three  or  iour  wheels.  The  bodv,  in 
which  is  inclosed  all  the  gear,  being  of  polished  walnut  wood. 
The  weight  of  the  carriage  is  only  3^  cwt.,  and  the  cost  of 
running  is  stated  not  to  exceed  24  cents  for  a  SO-mile  run.  The 
nv>tor  is  of  the  horizontal  type  with  tube  ignition  and  water- 
jacket,  and  is  capable  of  giving  2V1  actual  h.p.  Pinions  con 
nect  the  motor-shaft  with  the  crank*shafi,  while  from  the  lat- 
ter to  the  rear  wheels  the  transmi.ssion  is  effected  by  means 
of  two  slack  belts,  tightened  by  jockey  pulleys.  It  is  claimed 
that  one  carriage  can  easily  attain  a  speed  of  I2  miles  an  hour. 
Its  cost  is  very  low,  $375  for  the  three-wheel  vehicle. 

A  neat  little  carriage  is  shown  by  Higg's  "Champion"  Car 
Syndicate,  of  17  Ironmonger  Lane,  London,  E.  C.  The  ve- 
hicle takes  the  form  of  a  small  four-seated  dog  cart.  It  is  pro- 
pelled by  means  of  a  l^  h.p.  De  Dion  motor  There  are  sev- 
eral novel  features  about  it,  especially  in  the  steering  and 
starting  gear,  of  which  I  hope  to  send  you  particulars  later  on. 
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Lawson*s  Motor  Safety  Co.,  of  40  Ilolborn  Viaduct,  Lron- 
don,  E.  C,  exhibh  the  new  motor-I>icycle»  an  illustration  nf 
^hkh  you  reproduced  a  month  or  so  ago.  The  company  are 
also  exhibiting  a  new  motor  tandem  tricycle  and  a  new  car- 
rier tricycle  fitted  with  this  type  of  motor 

The  De  Lc  Croix  Motor  Syndicate,  Ltd,,  of  Throj^mortou 
House,  IS  Copthall  avenue,  London,  E.  C,  have  on  view  a 
new  motor  qiiadricycle  arranged  for  two  persons  side  by  side. 
The  vehicle,  which  is  of  Belgian  origin,  is  fitted  with  a  two- 
cyhndcr  motor  of  the  Dc  Dion  type  with  belt  iransmisjjion. 

Allard  &  Co.,  Ltd.,  Earlsdon  Works,  Coventry,  have  on 
view  three  motor-tricycies.  The  motor  is  of  the  De  Dion 
lypc,  and  is  located  at  the  rear  as  usual.  The  cylinder  has  a 
3'itich  bore  by  jV^-inch  stroke,  and  is  claimed  to  develop  up 
to  2  h.p.  Cooling  of  the  cylinder  is  effected  by  radial  discs, 
while  the  ignition  is  electric,  or  by  means  of  a  lamp  as  de- 
sired, A  feature  of  these  machines  is  that  the  whole  of  the 
parts,  including  the  motor,  arc  of  the  firm's  own  constructioiu 
this  being  one  of  the  first  English  cycle  firms  to  enter  thor- 
oughly into  the  motor  movement. 

Motor-tricycles  arc  shown  by  quite  a  number  of  other  firtria 
including  De  Dion,  Bouton  &  Co.,  of  Puteaux,  France;  Noc, 
Boyer  &  Co.,  of  Paris;  Damas  &  Clement,  of  Levallois, 
France;  Brown  Bros.,  London;  London  Autocar  Co.,  and  the 
British  Motor  Coupe  Co. 

ELECTRiC    VEHICLES. 

The  electric  vehicle  section  is  represented  by  three  or  four 
concerns,  the  largest  display  being  made  by  the  Electrical 
Undertakings.  Ltd.,  of  Miller  street,  Camden  Town.  London. 
who<*e  vehicles  were  d"srrihfd  under  the  Ricliniond  show. 
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ELECTRICAL  UNDERTAKINGS,    LTD.,    PHAETON, 

The  Mackenzie  Carriage  Works,  of  2b  Walnut  Tree  Walk. 
Lambeth,  S.  E  ,  exhibit  three  electric  carriages— a  Riker  two- 
seated  mail  phaeton,  a  Mackenzie  four-seated  sporting  dog- 
cart»  and  a  Mackenzie  three-seated  phaeton. 

J.  H.  H.  Berkeley,  of  Throgmorinn  House.  Copthall  ave- 
nue, E.  C  shows  novelty,  a  one-seated  electric  bath  chair, 
the  motor  being  inclosed  in  a  case  at  the  rear.  The  electrical 


energy  is  stored  in  a  small  battery  of  14  Sherrin  cells  arranged 
under  the  seat,  one  charge  being  sufficient  for  a  nm  of  about 
20  miles.  The  switch  is  arranged  to  gi\;e  any  desired  speed 
up  to  a  maximum  of  about  9  or  10  miles  per  hour,  a  reverse 
motion  being  aJso  provided.  For  simplicity  this  little  vehicle 
would  be  hard  to  beat,  there  being  only  two  small  handles- 
one  for  varying  the  speed  and  one  for  a  reverse  motion — t-^ 
control,  in  addition  to  the  steering  handle. 

The  Joel  Electric  Carriage  Syndicate,  Ltd.,  37  WaJbrook. 
London,  E.  C,  exhibit  the  Joel  electric  motor,  specially  de- 
signed for  carriage  propulsion;  it  is  of  very  light  weight,  slow 
speed  and  high  efiiciency;  2-;^  hM.\>.  motors;  weight  only  m 
lbs.  each.  The  speed  ranges  from  600  to  700  revolutions  per 
minute.  The  Joel  patent  elastic  under  frame,  forming  an  in- 
dependent support  for  motors,  constituting  a  **perch  pole," 
and  allowing  the  carriages  to  be  stopped  and  started  without 
jerk  or  vibration. 

The  Joel  patent  controller  gives  three  speeds  forward  and 
one  speed  back,  without  loss  of  electric  current.  Another  ex- 
hibit is  the  Rosenthal  batteries,  which  are  made  up  in  handy 
sets  of  10  cells,  in  trays  specially  made  for  carriages.  These 
batteries  are  claimed  to  be  c)f  exceptionally  light  weight  for 
their  output.  Each  cell  weighs  22  lbs.,  and  gives  140  ampere 
hours. 

A  neat  electrical  victoria  is  shown  by  Carl  Oppcrmarm.  of 
Clerkenwell,  E.  C.  The  weight  with  battery  is  given  as  2^ 
cwt.  and  the  capacity,  with  one  charge,  50  miles. 

An  ingenious  variable  speed  gear  for  motor  vehicles  is 
shown  by  Ralph  uuca,  of  Upper  Siebert  Road,  Westcombc 
Park,  S.  Iv  This  invention  consists  essentially  of  two  pulleys, 
autnuialically  expanded  by  springs,  each  driving  by  belts  on 
tu  an  inlcrmediatf  iwin  pulley,  so  that  by  shifting  the  posi- 
tion of  the  twin  pulley  relatively  to  the  expanding  pulleys*  the 
one  is  allowed  to  expand,  while  the  other  is  forced  to  con- 
tract in  diameter,  changing  the  ratio  of  the  diameters,  and 
giving  a  change  of  gear.  This  movement  of  the  intermediate 
twin  pulley  can  be  obtained  by  a  lever  or  screw  as  desired. 
The  first  experiment  in  developing  this  idea,  was,  of  course. 
io  make  up  a  pulley  in  segments,  wliich  parted  as  the  pulleys 
expanded.  This,  however,  soon  proved  useless,  as  the  belt 
made  a  great  noise  on  striking  these  segments,  one  after  the 
other,  when  the  pulleys  were  run  at  any  speed.  A  way  had  then 
to  be  found  to  envelop  this  pulley  with  a  ring  which  would 
give  a  good  belt  service,  and  at  the  same  lime  would  run 
silently.  This  was  done  by  making  up  a  ring  of  lattice  work 
in  steel,  lazy  tongs  fashion.  This  proved  very  successful,  as 
the  strips  on  which  the  belt  lay  arrange  themselves  hclicallv. 
so  preventing  the  noise  due  to  the  belt  striking  each  segment 
separately.  Then,  in  order  to  keep  this  ring  in  a  uniform 
circle,  and  capable  ol  being  uniformly  expanded  and  con- 
tracted from  any  point  round  the  circle  by  applying  a  pres- 
sure, the  ring  is  mounted  on  a  series  of  supporting  bars, 
which  are  controlled  by  a  system  of  toggles,  one  end  of  whicli 
are  ftx^d  to  a  star  plate,  free  to  revolve  on  the  shaft  of  tttt 
pulley,  the  other  end  of  tfiese  tojygles  being  attached  to  the 
supporting  bars,  the  end  of  which  slide  in  radial  slots,  in 
plates  fixed  to  the  shaft  on  the  two  sides  of  the  lattice.  These 
slots  act  both  to  take  the  drive  of  the  bolt  ,-ind  to^complete 
the  toggle  action.  Thus,  by  revolving  the  star  plates  relative- 
ly to  the  radially  slotted  plate,  the  toggles  slide  the  support- 
ing bars  up  the  radial  slots,  so  expanding  the  pulley.  This 
function  is  performed  by  six  tangentially  arranged  springs. 

A  further  use  of  this  gear  for  motor  work  is  obtained  by 
placing  stops  on  the  driven  pulley  near  the  full  extent  of  lu 
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range,  llius  iht'  driven  pitllcy  reachein  the  Hniit  of  expansion 
before  the  driving  pulley  has  rrat-'hed  its  miiiimmii;  ihe  result 
of  ihis  is  that  as  the  driving  pulley  is  finally  bciuK  reduced 
dawn  to  its  !$timllcst  diameter  ilie  driven  pulley  reaches  the 
stops,  so  ceasing  to  keep  the  I>cU  tight,  and  pcrtorminj^  the 
function  of  a  friction  clutch  for  starting  and  stopping,  by  al- 
lowing the  bcU  to  slip  frct.'ly  over  its  surface*  This  gear  com 
bines  in  a  simple  pair  ol  pulleys  a  silent,  gradual  change  speed 
gear  (with  a  range  of  4  to  t).  an  automobile  belt  tightener, 
and  a  reliable  friction  clutch. 

The  Qninby  electric  carriage,  described  in  my  last  letter, 
is  herewith  shown.  It  attracted  favondile  mnniK^nt  by  its 
elegance  of  design  and  finish. 


^f 


THE  QUINBY    ELKCIRIC   CARRIAGE,   LElTNEll*S  SYSTEM. 

A  Newcastle-on-Tync  motor-car  service  company  has»  we 
hear  this  week,  placed  a  contract  for  about  a  dozen  gasolene 
motor  charabancs  and  waggonettes  for  use  in  that  district. 
The  order  is  understood  to  have  been  divided  between  the 
Daimler  Motor  Co.,  Ltd..  Coventry;  the  Motor  Mfg,  Co.. 
1,1  ij.,  Coventry,  and  the  London  Motor  Van  and  Wagon  Co., 
Ltd. 


Reorganization  of  the  Oak  man   Motor 
Vehicle  Company, 


The  Oakman  Motor  Vehicle  Co..  GreenfieUl  Mass.,  is  un- 
dergoing reorganization  at  Philadelphia.  On  Thursday  last 
the  Oakman  Motor  Vehicle  Co.,  of  America,  was  incor- 
porated at  Dover,  Delaware,  with  a  capital  of  $5,000,000, 
divirlcd  into  icx5,ooo  shares  of  $50  each.  The  new  company 
w*iJl  acrpiire  all  the  patents,  good  will  and  property  of  the 
Oakman  Motor  Vehicle  Co.,  of  Greenfield,  and  will  etjuip 
a  large  plant  in  the  vicinity  of  Philadelphia.  The  directory 
is  composed  of  the  following  gentlemen:  R.  N.  Oakman. 
Greenfield.  Mass.:  Charles  H.  Cook,  Trenton.  N.  J.:  Richard 
G.  Oellers,  Philadelphia;  Col.  James  H.  Lambert.  Philadel- 
phia; Theodore  P.  Gittens.  Philadelphia;  William  Weinert, 
Philadelphia;  Job.  H.  Jackson.  Jackson  Si  Sharp  Co..  Wil- 
mington, Del.;  Creed  M.  Fulton,  Washington,  D.  C,  and 
ex-Senator  Jno.  H.  Patterson,  Lancaster,  Pa<  Max  E. 
Hertcl.  of  Greenfield,  and  Thomas  Shaw,  of  Philadelphia, 
will  111'  the  consulting  engineers.     Of  the  capital  stock  of  the 


company  $500,000  will  be  7  per  cent,  preferred  stock,  sub- 
scribers to  which  receive  an  equal  amount  of  common  slock, 
full  patd  and  non-assessable. 

The  General  Electric  Automobile  Co..  Philadelphia,  Pa., 
F.  S.  Pusey.  President,  and  John  M.  Butler,  Secretary  and 
Treasurer,  will  make  a  specialty  of  delivery  wagons,  of 
which  they  wdl  soon  show  several  styles. 

The  Rubber  Tire  Co.,  1217  Market  street,  Phdadelphia,  Pa., 
have  a  new  semi-pneumatic  tire  which  they  claim  is  well 
adapted  to  motor  carriages.  It  is  called  the  Lattina  Cellular 
Tire,  and  is  composed  of  small  interior  air  cells  separated 
by  strong  walls  of  rubber,  so  that  a  puncture  cannot  injure 
more  than  one  or  two  of  them,  and  a  deflated  tire  is  an  im 
possibility. 

The  strong  motor  truck,  which  has  been  in  course  of  con- 
struction in  Philadelphia  for  several  months,  is  reported 
nearing  completion.  The  motive  power  is  kerosene,  and  a 
novelty  in  transmission  is  promised  by  the  inventor,  Geo.  S. 
Strong,  of  New  York. 


Impressions  of  Motor  Progress  Abroad. 

Albert  T.  Otto,  President  of  the  American  Motor  Co,. 
New  ^'ork.  who  has  just  returned  from  Europe,  visited  l>olh 
the  Paris  and  London  automobile  shows  and  went  to  s<mH' 
of  the  leading  motor  centres  of  Germany  in  the  course  of  his 
travels. 

He  states  that  Bergmann,  of  Goggenan,  Germany,  has  one 
contract  from  <i  London  company  for  .300  wagons  a  year  for 
a  period  of  ten  years,  with  a  10  per  cent,  increase  each  yean 

At  the  Dccauville  factory  in  France  they  were  just  shipping 
the  312th  carriage  of  the  style  the  American  Motor  Co, 
secured  the  exclusive  rights  for  in  the  United  States.  This 
concern  exhibited  eight  vehicles  at  the  London  show,  all  of 
which  were  immediately  sold,  and  one  of  their  drivers  made 
an  average  of  $20  a  day,  taking  visitors  riding,  arrangemeuls 
having  been  made  with  the  management  by  which  drivers 
received  three  pence  for  each   passenger. 

Mr.  Otto  speaks  in  the  highest  terms  of  the  Paris  Expo- 
sition. Fully  2.000  outfits,  he  estimates,  motors  included, 
were  there  shown,  experimental  machines  and  parts  of 
mechanism  giving  the  great  display  addiliimal  value  and 
interest. 

Automobile  Flower  Day,  when  the  motor  carriages  came 
pouring  into  the  city  from  the  suburbs  in  all  directions,  he 
described  as  a  most  beautiful  festival  The  spokes  of  the 
wheels  and  other  parts  of  the  vehicles  were  gaily  decorated 
with  all  kinds  of  garlands  and  flowers. 

He  was  a  guest  of  the  Automobile  Club  at  their  country 
house  at  the  very  titne  when  the  police  arrived  on  the  scene 
and  notified  them  of  the  ban  that  had  been  promulgated, 
and  gave  them  half  an  hour  to  finish  dinner. 

With  respect  to  the  mechanical  conditions  on  the  other 
side  Mr.  Otto  thinks  great  strides  have  been  made  in  design 
and  finish  though  the  fundamental  principles  remain  the 
same.  On  the  part  of  the  French  makers  there  is  a  tendency 
to  complicate  tlie  machinery  by  the  addition  of  unnecessary 
contrivances. 

Most  of  the  business  in  Paris  is  being  done  by  half  a  dozen 
large  concerns,  all  of  whom  were  early  in  the  field  and  have 
established  a  reputation  for  good  workmanship.  These  con- 
cerns have  orders  six  or  eight  months  ahead. 
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v.AsnLINE   ANU   STEAM    VEltlCLES, 

The  chief  novelties  in  the  gasoline  line  at  the  Tuilertcs  were 
the  light  carriages  (volturettes)  weighing  from  600  to  900 
ibs.,  shown  by  nearly  all  the  leading  manufacturers.  These 
vehicles  are  distinguished  by  a  general  reduction  in  weight 
as  compared  with  the  standard  types  of  manufacture.  The 
Peugeot  voiturelle  is  so  a  langcd  that  cither  clectnc  or  tube 
ignition  may  be  used.  The  De  Dion  81  Bouton  machine  has 
a  single-cylinder  vertical  motor,  while  the  Panhard  &  Levas- 
sor  has  a  new  steering  arrangement,  the  front  axle  being 
swiveled  in  the  centre,  where  the  tubes  of  the  frame  converge 
and  the  steering  rod  having  at  its  lower  end  a  pinion  which 
turns  on  a  toothed  rod  communicating  with  the  axle. 

One  of  Pan  hard  81  Levassor's  carriages  was  shown  fitted 
with  what  is  called  a  magnetic  gear»  the  motor  being  thrown 
mto  gear  by  means  of  two  plates  brought  together  by  mag- 
netic attraction,  a  small  dynamo  furnishing  the  power. 

What  might  be  considered  a  novelty  at  this  late  day  was 
a  voiturelle,  exhibited  by  Ernst  Sl  Co.,  13  rue  Laffitte,  in 
which  the  old  abandoned  friction  disc  transmission  is  used, 
ihe  discs  being  at  right  angles  to  each  other 

The  Societe  des  Etablissemcnts  Decauville  Aine,  13  Boule- 
vard Malesherbes,  Paris,  exhibited  for  the  first  time  a  gaso- 
line carriage  for  four  persons.  It  is  propelled  by  a  5-h.p. 
vertical  motor  placed  in  front,  power  being  transmitted  by  a 
shaft  and  spur  wheel  gearing  direct  to  the  rear  axle-  There 
are  four  speeds.  The  carriage  work  and  mechanism  are  well 
constructed  and  the  impression  of  the  machine  is  generally 
favorable. 

In  the  De  Dietrich  stand  was  a  racing  carriage,  which^  it  is 
said,  will  run  20  hours  on  one  charge  of  water. 

A.  Darracq  &  Co.,  Suresnes,  made  their  bow  to  the  public 
with  seven  carriages  built  on  the  Leon  Bollee  system.  Tube 
ignition  is  used  and  belt  transmission,  four  speeds  and  a  re- 
verse  being  obtained.  There  was  little  change  from  the  Bol- 
lee system  as  seen  in  the  well-known  voiturettes, 

The  Gladiator  Co  ,  formerly  makers  of  tricycles  only»  ex- 
hibited a  carriage  seating  12  and  propelled  by  a  t2-h.p.  motor. 
Power  is  transmitted  by  three  chains,  giving  two  lorward 
speeds  and  a  reverse,  similar  to  transmission  devices  recemly 
described  in  the  Horseless  Age, 

A  single  cylinder  4-h.p,  motor  having  two  pistons,  Uie  ex- 
plosion taking  place  in  the  chamber  between  them,  was 
shown  by  L.  Bardon,  61  Boulevard  National,  CHchy.  It  was 
placed  transversely  in  front  of  a  light  carriage  for  three  per- 
sons. Each  crank  carries  two  small  fly-wheels,  the  shaft  be- 
ing geared  onto  the  countershaft  by  spur  wheels.  Three 
speeds  are  provided. 

The  Societe  des  Automobiles  Canello-Durkopp,  7  V^illd 
des  Bruyeres,  Courbevoie,  has  been  formed  to  exploit  in 
France  the  Canello-Durkopp  motor,  which  is  said  to  have 
been  meeting  with  success  in  Austria  and  Germany,  Two 
carriages  were  exhibited  on  this  system.  The  motor,  of  the 
vertical  type  and  situated  in  the  forepart  of  the  vehicle,  is 
claimed  to  be  the  simplest  yet  made,  and  very  little  water  is 
needed  for  cooling,  as  the  motor  will  run  when  it  is  boiling. 
Special  attention  has  been  given,  however,  to  the  cooling  of 
the  valves,  and  the  carburetor  is  Hanged  internally  so  as  to 
keep  up  the  temperature.  The  gas  mixture  is  fired  by  an  in- 
candescent tube.  The  transmission  is  by  spur  wheels  with 
chains  from  the  intermediary  shaft  to  the  driving  wheels. 


In  steam  vehicles  the  novelty  was.  as  usual,  a  Scrpollct  ma- 
chine driven  by  a  four-cylinder  simple  engine,  the  cylinders 
being  placed  in  pairs  at  an  angle  of  45  degrees.  Stiiflfing 
boxes  and  sliding  valves  are  done  away  with,  and  steam  is 
cut  off  at  any  part  of  the  stroke  by  means  of  a  sliding  rod 
bnaight  into  play  by  a  knob  underneath  the  steering  wheel. 
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niE  NKVV  LIGHT  SERPOLLET  STEAM  CAR. 

The  Serpollet  generator  is  placed  in  the  rear,  and  is  fired 
by  12  burners  consuming  kerosene.  The  quantity  of  steam 
raised- is  regulated  by  the  admission  of  the  oil  and  water  in 
the  proportion  of  ten  parts  of  water  to  one  petroleum,  and 
this  is  done  by  a  pump  operated  by  a  cam  of  varying  diam- 
eter, so  that  the  pump  forces  more  or  less  fuel  and  water, 
according  to  the  diameter  of  the  cam  brought  to  work  upon 
it.  In  starling  the  carriage  two  movements  of  a  hand  lever 
force  the  oil  into  the  burners  and  the  water  into  the  tubes, 
and  the  engine  runs  by  putting  down  a  foot  lever.  This  done 
the  carnage  requires  no  attention.  A  very  large  condenser 
is  underneath  the  vehicle,  and  it  is  claimed  that  with  its 
usual  supply  of  oil  and  water  the  carriage  will  run  90  to  lou 
miles,  A  lighter  type  of  carriage  weighing  2,000  lbs.  was 
exhibited,  fitted  with  a  6'h.p.  engine,  but  the  attraction  of  the 
stand  was  a  voiturette  weighing  550  lbs.,  and  seating  two 
persons.  The  3-h.p.  engine  has  four  cylinders  arranged  hori- 
zontally in  pairs,  its  total  weight,  including  the  case  and 
everything,  being  only  60  lbs.  Except  for  the  motor  the  ar- 
rangement of  the  mechanism  is  much  the  same  as  in  the 
other  vehicles.  The  water  and  petroleum  tanks  carry  si^p- 
plies  for  35  miles. 

For  a  number  of  the  half-tones  in  this  article  we  are  in- 
debted to  the  Aatotar. 

kLECTKIC   VEHICLtCS. 

The  display  of  electric  vehicles  at  the  Tuileries  last  month  ' 
must  have  gladdened  the  hearts  of  the  supporters  of  this 
mode  of  locomotion.  At  the  Salon  du  Cycle  of  1897  only 
one  electric  vehicle  was  in  evidence,  a  coupe  of  M.  Darracq. 
At  the  first  International  Exposition  last  year  there  were  10 
exhibitors,  showing  29  vehicles;  while  al  the  exposition  just 
closed,  19  exhibitors  showed  63  specimens  of  their  handiwork. 

The  following  table,  taken  from  La  Locomotion  Auiu- 
mobile,  wHlI  give  an  idea  of  the  number  of  exhibitors  and  the 
class    of   exhibitors; 
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Exhibitors. 

Amiot  et  Peneau i  i 

L'Autocab    i       i 

L'Automobile   2        2 

Cleveland  Machine  Screw  C.      5         5 

Compagnie  francaise  des  voi- 

tures  electromobiles  i  5        i        2  9 

Compagnie  internationale  de 

transports  automobiles   ...       2  i                  i         i  5 

Durey-Sohy   i       i 

Etablissements  Pieper i  i 

Guiet  et  Cie   i       i 

La    marque  Georges   Richard       i                    i 

Jeantaud  i          3      4 

Ch.  Milde  et  Cie 2  2 

Henry  Monnard   i         i 

Patin  et  Requillard   6          i       7 

Societe   anonyme    des   appli- 
cations electriques i         i 

Societe     des     voitures     elec- 
triques    et     accumulateurs 

systeme   B.G.S 4  i       ..         i       ..  6 

Societe     L'Electromotion 

(Columbia)    8  i       . .  g 

Societes    des    voitures    elec- 
triques system  Krieger 21         i       ..  4 

Vedovelli  et  Priestley   i           i       2 


Totals    33 


17 
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63 


Most  of  the  vehicles  shown  arc  classified  as  vehicles 
"d*agrement,"  or  those  in  which  one  of  the  occupants  acts 
as  conductors.  Of  these  33  were  counted,  15  of  them  of 
American  make.  The  Sperry  electric  vehicles,  manufactured 
by  the  Cleveland  Machine  Screw  Company,  are  dis- 
tinguished from  the  Riker  and  Columbia  vehicles  chiefly 
by  the  employment  of  a  single  lever  for  the  control  of 
the  vehicle  with  the  exception  of  a  pedal,  which 
operates  a  mechanical  brake  or  a  "whip,"  as  Mr.  Winton 
calls  it,  to  give  a  sudden  increase  of  speed.  This  "whip," 
which  cannot  be  brought  into  play  unless  the  controller  is  on 
the  high  speed,  diminishes  the  counter  electromotive  forces 
shunting  the  field  coils. 

The  cabs  and  coupes  were  almost  without  exception  those 
which  took  part  in  the  recent  cab  trials,  and  presented  little 
that  was  novel.  The  Jenatzy  vehicles  are  distinguished  by 
the  use  of  a  rheostat  and  three  buttons,  instead  of  a  con- 
troller, an  arrangement  which  seems  rather  complicated  for 
the  ordinary  driver. 

The  cab  of  Vedovelli  &  Priestley  is  worthy  of  special  men- 
tion on  account  of  its  steering  mechanism.  The  greater 
part  of  the  weight  is  carried  by  the  two  rear  wheels,  which 
are  both  driving  and  steering  wheels,  but  whose  axis  arc 
always  parallel  to  each  other.  In  front  there  is  a  single  wheel, 
whose  sole  object  seems  to  be  to  prevent  the  vehicle  from 
toppling  over  backward,  the  centre  of  gravity  being  located 
a  little  in  front  of  the  rear  wheels. 

Each  drive  wheel  has  a  separate  motor  with  belt  transmis- 
sion, the  two  motors  being  connected  by  a  differential  con- 
sisting of  a  special  system  of  gears,  the  intermediate  of  which 
is  fixed  in  space.  The  intermediate  has  no  toothed  rim  and 
does  not  command  the  wheels,  but  merely  acts  as  a  rigid 
band  between  them  and  insures  by  its  immobility  a  high  uni- 


form speed,  which  corresponds  most  frequently  to  the  mo- 
tion of  the  carriage  in  a  straight  line.  To  turn  the  inter 
mediates  are  rotated  in  one  direction  or  the  other  around 
their  axes,  fixed  in  space,  which  compels  the  two  wheels  to 
turn  in  inverse  directions  to  each  other,  and  with  an  angular 
speed,  which  depends  on  the  speed  of  the  rotation  of  the 
pinion  of  the  diflferential.  This  produces  a  difference  of 
speed  of  the  two  wheels  and  a  change  of  direction  toward 
the  side  having  the  wheel  of  the  lowest  speed.  The  readi- 
ness of  the  curve  described  by  the  vehicle  depends  on  its  nor- 
mal speed  in  conjunction  with  the  speed  of  rotation  of  the 
intermediate.  By  a  simple  movement  of  the  intermediate 
when  the  carriage  is  at  rest  it  can  be  turned  within  its  own 
length.  One  interesting  feature  in  the  arrangement  lies  in 
the  manner  of  arresting  the  movement  of  the  intermediate. 
The  carriage  continues  it§  movement  in  the  direction  last 
taken  without  reviving  its  former  direction,  thus  avoiding 
the  necessity  of  reversing  to  quick  opposite  direction  re- 
quired by  other  methods.  How  this  will  work  on  a  slippery 
pavement  experience  alone  can  determine. 

Of  the  two  omnibuses  exhibited  one  was  on  the  Krieger, 
the  other  on  the  Jenatzy  system. 

The  Jamais-Contente,  M.  Jenatzy's  "racing  boat,"  with 
which  he  won  the  kilometer  record,  was  one  of  the  curiosities. 
The  motors  are  attached  directly  to  the  rear  axles,  the  latter 
forming  the  axes,  and  the  Fulmen  battery  is  entirely  dis- 
charged in  less  than  two  minutes  to  accomplish  the  great 
speed  of  a  kilometer  in  34  seconds. 

The  "petro-electric"  carriage  of  the  estabhshments  Pieper, 
Liege,  Belgium,  must  be  regarded  as  the  greatest  curiosity 
of  all.  In  this  carriage  both  the  storage  battery  and  the 
gasoline  motor  arc  employed,  the  duty  of  the  former  being 
to  keep  the  motor  running:  at  constant  speed  regardless  of 
inequalities  of  the  route.  For  this  purpose  a  dynamo,  con- 
nected with  a  storage  battery,  is  placed  between  the  motor 
and  the  transmission.  During  stops,  on  the  level  and  in 
descending  hills  the  dynamo  receives  the  excess  of  power 
from  the  motor  and  charges  the  battery.  On  steep  up-grades 
or  bad  roads  the  dynamo  acts  automatically  as  a  motor,  as- 
sisting the  gasoline  motor  in  its  work  by  drawing  from  the 
battery.  In  consequence  of  this  interchange  of  function  it 
is  claimed  that  a  smaller  gasoline  motor,  dynamo  and  battery 
may  be  employed,  and  that  the  chances  of  being  stalled 
through  derangement  of  parts  are  greatly  reduced.  The 
batteries  are  always  charged  to  the  point  of  saturation,  hence 
there  is  no  danger  of  sulphating\  and  the  discharge  rate  is 
very  much  higher.  The  Pieper  system  is  quite  similar  to  - 
that  of  the  Patton  Motor  Co.,  of  Chicago,  whose  motor  truck 
has  been  noted  in  our  columns. 

The  Societe  des  Voitures  Electriques  et  Accun.ulateurs 
Bouquet  Garcirt  and  Schivrc.  Ncuilly,  exhibited  four  new  ve- 
hicles. The  spur  gears  of  the  driving  mechanism  are  so  ar- 
ranged that  they  can  be  taken  apart  and  cleaned,  if  neces- 
sary. One  motor  is  employed  instead  of  two,  having  two 
windings  and  two  fields,  so  that  it  is  possible  to  get  four 
combinations  representing  four  different  speeds  without 
changing  the  couplings  of  the  battery  or  the  excitation,  and 
the  batteries  may  be  grouped  in  series  without  being  con- 
nected up  for  the  different  speeds.  The  batteries  being  al- 
ways connected  in  series  no  inconvenience  except  a  slowing 
down  of  the  vehicle,  will  be  experienced  if  one  or  two  cells 
should  get  out  of  order.  The  weight  of  the  battery,  which 
ii   is   claimed   will    propel    a   vehicle   weighing  2,000  lbs.    50 
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miles,  is  about  575  lbs.,  said  to  be  the  lightest  cell  made  for 
its  capacity.  There  are  six  forward  and  two  reverse  speeds, 
and  an  electric  brake. 

The  Sperry  system  was  fully  described  by  the  author  in  our 
last  issue. 


FIG.  I.— -ELEVATION  OF  MONNARD  CARRIAGE. 

La  Locomotion  Automobile  gives  a  very  full  account  of  a  light 
electric  carriage  designed  by  Henry  Monnard.  It  is  a  phaeton 
seating  five  and  carrying  the  motor  on  the  rear  axle  or  in 
front,  if  preferred.  The  frame  and  springs  are  so  constructed 
that  any  kind  of  body  may  be  used.  Roller  bearings  are  em- 
ployed. 

To  do  away  with  the  differential  and  secure  a  low  angular 
speed  the  motor  has  two  armatures  in  the  same  magnetic 
field.    The  field  has  no  yoke,  the  windings,  c  and  d,  (Fig.  3), 


being  made  around  the  poles  e  and  f.  Hence  the  magnetic  cir- 
cuit is  closed  simultaneously  by  the  two  armatures  which  are 
crossed  by  the  same  flux.  If  there  were  a  yoke  each  armature 
would  be  crossed  by  only  half  of  the  flux,  and  for  the  same 
number  of  amperes  we  would  have  twice  the  speed  for  the  same 
difference  in  potential.  The  motor  makes  600  revolutions  a 
minute. 

This  system  of  closing  the  magnetic  circuit  by  two  arma- 
tures permits  the  use  of  rings  of  small  diameter;  for  this  motor 
may  be  compared  with  one  of  the  same  power  but  having  an 
armature  of  twice  the  diameter,  which  given  the  same  electro 
motive  force  would  result  in  double  the  circumferential  speed. 
The  two  armatures  being  always  in  series  only  ha'f  as  many 
wires  are  needed  as  are  required  with  parallel  mounting, 
which  reduces  the  air  gap  half  and  lessens  the  resistance  of 
the  commutator  brushes. 

Fig.  4  represents  a  section  of  the  motor  through  x  xi.  The 
two  armatures  are  on  the  same  shaft  but  are  separated  from 
each  other  and  run  on  roller  bearings.  The  commutators,  V 
and  Vi,  are  within.  The  brushes  are  placed  vertically  in  an 
arm  and  are  brought  to  bear  upon  the  commutators  by  means 
of  the  springs  ri,  r2,  r3  (Fig.  2),  which  extend  into  a  recess 
in  the  upper  part  of  the  carbon. 

The  motor  is  said  to  be  new,  each  armature  operates  the 
corresponding  wheel  by  means  of  a  piston  I,  meshing  with  a 
gear  ii  controlling  the  axle  through  a  pinion  m,  and  gear  n, 
an  arrangement  rendered  necessary  in  order  to  make  the  axis 
of  the  motor  coincident  with  that  of  the  axle.  The  motor 
weighing  125  pounds  is  enclosed  in  a  case  of  composition 
like  the  gearing,  which  though  easily  worked  is  very  hard  to 
bend. 


FIG.  2. — VIEW    OF    MOTOR    AXLE. 
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No  differential  is  needed.  If  the  resistance  at  the  rim  of  one 
of  the  wheels  increases,  the  coresponding  armature  slows 
down  without  affecting  the  other,  because  both  are  loose  upon 
the  shaft.  In  consequence  of  the  retarding  of  one  armature 
the  counter  electro-motive  force  of  the  armature  is  diminished, 
and  the  difference  of  potential  will  increase  up  to  the  limit  of 
the  other  ring,  the  speed  of  which  will  follow  the  same  varia- 
tion. With  this  device  it  is  said  the  vehicle  can  be  turned 
without  backing  in  a  space  of  fifteen  feet. 

Another  novel  point  about  the  motor  is  the  separate  excita- 
tion of  the  field.  Instead  of  being  taken  in  shunt  or  in  series 
to  the  terminals  of  the  motor  the  current  is  derived  from  a 
storage  battery  of  four  cells,  thus  producing  a  constant  field 
and  a  speed  variable  only  with  the  difference  of  potential  at  the 
terminals  of  the  battery,  and  in  descending  hills  the  bat- 
teries may  be  recharged  because  the  motor  acts  then  as  a 
generator. 

The  motor  is  rated  at  four  H.  P.,  and  the  carriage  weighs 

about  2,300  pounds  with  its  complement  of  five  passengers. 

Hence  at  a  speed  of  fifteen  miles  an  hour  on  a  level  road  we 

have 

25,000  X  1000  X  o,  0098  _^    . 

=  0,001  n.p. 

3600  X  75  »  r 

Estimating  the  efficiency  at  seventy-five  per  cent,  we  find 
that  the  amount  of  power  required  would  be  1.14. 

Theoretically  a  H.  P.  =  746  watts;  in  practice  let  us  admit 
that   1,000  watts   are   required  to   produce   a    H.    P.,   which 
at  80  volts  would  necessitate  a  current  of  an  intensity 
1. 14  X  1000 


80 


=  14.25  amperes. 


If  the  motor  at  fifteen  miles  an  hour  requires  14.25  amperes, 
it  is  easy  to  see  that  with  four  H.P.  hills  will  be  ascended  with 
ease.  The  current  passing  into  the  armature  will  have  a  dens- 
ity of  3.5  ampere^  per  m.  m.  of  section  of  the  wire. 

The  storage  batteries  are  of  a  special  Plantc  type.  The 
plates  are  composed  of  a  grid  of  lead — antimony  as  light  as 
possible  in  which  is  a  series  of  strips  alternately  corrugated 
and  channeled,  the  corrugated  overlapping  the  chaneled.  All 
these  strips  arc  electrically  soldered  and  fastened  to  the  grid 
at  the  extremities  by  solder.  Between  the  ends  of  the  strips 
and  the  grid  is  a  space  of  five  m.  m.  to  allow  the  expansion 
of  the  strips.  Each  plate  therefore  has  a  thickness  of  eight  m. 
m.,  a  breadth  of  130  m.  m..  and  a  length  of  200  m.  m.,  pre- 
senting an  active  surface  of  about  i4-dm2  and  weighing  two  and 
one-half  pounds.  Each  element  weighs  twenty  pounds,  and 
the  44  elements  constituting  the  battery,  about  850  pounds, 
f.  e.,  fifty  per  cent,  of  the  weight  of  the  carriage  without  he 
passengers.  Of  the  44  cells  40  are  utilized  for  the  motor  and 
four,  in  two  groups  of  two  each,  for  excitation. 

The  controller  is  composed  of  a  cylinder  of  lignum  vitae  on 
which  are  copper  plates  effecting  the  various  groupings  be- 
tween the  terminals  and  the  batteries,  as  shown  in  Fig.  6. 

The  current  is  closed  for  the  charge  at  A  by  means  of  a 
plug  and  at  B  for  the  discharge  by  means  of  the  same  plug, 
which  is  removed  from  A.  From  these  combinations  six 
speeds  forward  and  six  backward  are  obtained.  Fig.  5,  shows 
the  different  combinations  obtained  for  the  forward  speeds,  the 
reverse  speeds  being  obtained  by  the  same  couplings  but  the 
current  being  reversed  in  the  motor. 


"jf  VitesMe 


2^^     id,        ±    ±     ±     1. 


JTT 


?-    id      T"  "T 


-  "■   TT 


5«"     id.      .-=. 


^      id.       "^ 


/•iy.  5 


p+4 

i-i. 

•  +i 

•  -3 

•  +i 

•-st- 

•  4.3 

•  -4 

Balteriti  (fcxcilatinn- 

+  8  ^=L. 


A. 


Fig.  6 


CONTROLLER  COMBINATIONS. 


Mo.  IT.  July  36,  1899. 


THE    HORSELESS    AGE- 


19 


:s 


3R' 


dR 


FIG.  7.      REAR   VIEW   OF   CARRIAGE. 

A  lever  R,  (Fig.  7),  operates  the  controller,  an  index  show- 
ing the  different  positions  for  the  changes  of  speed.  Above 
the  lever  R,  is  the  steering  lever  R,  operating  an  axis  Y,  con- 
centric with  the  axis  of  the  controller.  At  the  lower  end  of 
Y  are  placed  one  above  the  other  two  pinions  15  m.  m.  in 
heights,  which  engage  a  toothed  sector  30  m.  m.  high,  giving 
direction  to  the  front  axle.  Each  pinion  is  separately  movable 
around  Y,  so  that  in  case  of  excessive  wear  they  may  be 
moved  in  a  horizontal  plane,  so  that  the  sector  may  always 
be  properly  meshed. 

Three  brakes  arc  provided:  An  ordinary  mechanical  brake, 
a  shoe  brake  and  an  electric  brake.  The  shoe  brake  is  con- 
centric with  the  hubs,  see  F  and  F,  (Fig.  2).  It  consists  of 
a  series  of  small  shoes,  s,  si,  strung  on  a  cable  of  steel  wire  and 
separated  by  copper  tubes  of  about  the  same  length  as  the 
shoe.  The  two  end  shoes  are  connected  by  a  steel  spring.  In 
the  upper  part  of  the  box  containing  the  controller  is  a  small 
lever  connected  to  a  pedal  beside  the  controller.  When  the 
lever  is  raised  the  spring  prevents  the  brakes  from  working, 
but  if  the  pedal  is  used  the  lever  is  lowered  and  brings 
the  first  shoe  on  the  channel  g,  on  the  hub;  the  other  shoes 
are  brought  into  play,  producing  the  desired  effect.  If  the 
pedal  is  further  pressed  the  current  is  cut  off  from  the  battery. 

The  electric  brake  is  obtained  by  putting  the  armature  in 
short  circuit,  and  may  be  applied  suddenly  or  g^radually,  re- 
charging the  batteries.  To  bring  the  vehicle  to  a  stop  in- 
stsntly,  the  shoe  brakes  are  first  applied,  then  the  current  is 
cut  out  and  finally  the  electric  brake  is  used. 

The  roller  bearings  are  in  the  hubs  of  the  forward  wheels 
and  at  r,  in  the  rear  axle. 

According  to  the  inventor's  figures  the  carriage  consumes 
1 1.5  amperes  at  three  miles  an  hour,  12.2  at  seven  miles  an 
hour,  and  14.2  at  fifteen  miles  an  hour.  The  battery  hav- 
ing a  capacity  of  115  ampere  hotu-s  at  a  14  ampere  discharge 


rate  a  distance  of  over  100  miles  on  a  level  is  claimed  to  be 
possible  on  one  charge.  At  a  speed  of  fifteen  miles  an  hour 
the  consumption  of  energy  is  47.33  watt  hours  per  ton— kilo- 
meter of  total  weight. 

In  his  future  vehicles  M.  Monnard  will  increase  the  size  of 
the  poles  of  the  motor  in  order  to  decrease  their  saturation, 
and  increasing  also  the  length  of  the  armatures  he  will  have 
for  the  same  value  of  magnetic  field  a  lower  speed,  about  450 
revolutions.  Moreover,  the  motor  will  be  placed  in  front  of 
the  axle  and  will  have  only  a  single  train  of  gears  for  each 
armature. 


Boston  Aldermen  Seek  to  Control 
Motor  Vehicle  Licenses. 

Mayor  Quincy,  of  Boston,  Mass.,  has  vetoed  the  amend- 
ment to  the  revised,,  regulations  by  which  the  Aldermen 
sought  to  obtain  control  of  the  licensing  of  motor  vehicles. 
The  regulation,  as  amended  and  passed  on  June  29,  reads  as 
follows: 

No  person  shall  in  any  street  use  any  vehicle  other  than  a 
railroad  or  a  railway  vehicle,  or  a  vehicle  of  the  Fire  Depart- 
ment, or  a  vehicle  drawn  or  pushed  by  an  animal,  or  a 
vehicle  of  a  construction  approved  by  the  Board  of  Aldermen 
as  not  endangering  the  life  or  property  of  others. 

This  amendment  caused  a  warm  debate  in  and  out  of  secret 
session,  and  was  passed  by  a  vote  of  7  to  5.  One  member 
of  the  Board  tried  in  vain  to  secure  the  adoption  of  this 
addition  to  the  section: 

Provided,  however,  that  nothing  in  this  section  shall  be 
so  construed  as  to  authorize  the  Board  of  Aldermen  to  grant 
a  permit  for  the  use  of  vehicles  propelled  by  one  system  of 
motive  power  to  the  exclusion  of  other  systems  of  motive 
power. 

Whether  it  will  be  possible  to  pass  the  regulation  over 
the  Mayor's  veto  remains  to  be  seen.  One  more  vote  is 
needed. 


Steam  and  Gasoline    Pacing:   flachines 
to  Race. 

F.  O.  Stanley,  Newton,  Mass.,  has  issued  a  challenge  for  a 
motor  race  to  cover  a  distance  of  10  miles,  Mr.  Stanley  will 
use  the  steam  pacing  machine  which  recently  made  a  mile  in 
1.47.  The  challenge  has  been  accepted  by  the  Waltham  Mfg. 
Co.,  Waltham,  Mass.,  agents  for  the  De  Dion  motors  in  the 
United  States.  The  Waltham  Co.  prefer  five  races  of  one, 
io»  25,  50  and  100  miles  respectively  and  in  different  cities  of 
the  East. 


Paris  to  Rouen  On  One  Charg^e. 


Count  Chasseloup  Laubat  recently  drove  an  electsic  car- 
riage from  Paris  to  Rouen  on  one  charge,  a  distance  of  92 
miles,  returning  by  the  same  road  after  having  charged  his 
batteries.  The  batteries  carried  weighed  about  2,000  lbs.  M. 
Kreiger  now  announces  that  he  will  undertake  to  go  from 
Paris  to  Dieppe  pn  pnc  charge,  a  distance  of  over  105  miles. 
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COMMUNICATIONS. 


Unrestrained  Enthusiasm  and  Ig- 
norance. 


Peoria,  111.,  July  13th,  1899. 
Editor  Horseless  Age; 

One  feature  that  is  doing  much  to  damage  the  automobile 
is  the  unrestrained  enthusiasm  of  some  people  who  know 
little  or  nothing  about  it.  They  see  in  the  future  an  abso- 
lutely perfect  machine  on  which  they  base  their  hopes,  as- 
sertions and  comparisons.  To  them  the  motor  vehicle  is 
a  horse  vehicle  having  a  motor  on  an  axle,  a  couple  of  dry 
batteries  under  the  seat  and  a  convenient  push  button.  This 
should  have  little  weight,  cost  little  and.  because  of  its  sim- 
plicity, give  little  trouble. 

It  is  supposed  to  be  operative  by  anybody  to  perfection  and 
without  previous  experience.  A  freight  car  brake  wheel  for 
steering,  a  trail  of  dust  behind,  frightened  chickens,  horses 
and  dogs  in  front  and  flying  hats  and  hair  on  board  com- 
pletes the  picture. 

The  actual  is  far  diflferent.  Favorable  results  cannot  be 
secured  without  a  powerful  motor.  Even  in  a  two-passenger 
vehicle  this  should  be  capable  of  developing  5  or  6  h.p.,  when 
required.  To  avoid  vibration  it  should  have  more  than  one 
cylinder  if  gasoline  or  steam  is  used,  while  if  it  is  an  electric 
motor  it  must  have  large  battery  space  in  order  to  have  much 
ability. 

Hills  and  mud  require  some  sort  of  gearing  to  enable  the 
motor  to  meet  the  requirements.  An  easy  yet  sensitive  and 
positive  steering  is  necessary.  All  these  things  require  me- 
chanical parts  and  therefore  require  that  these  parts  should 
be  well  designed,  well  arranged  and  well  made.  No  other 
service  is  so  severe  as  motor  vehicle  service  on  the  mechani- 
cal parts.  A  motor  that  will  drive  a  boat  or  give  good  sat- 
isfaction as  a  stationary  may  be  an  absolute  failure  as  a 
vehicle  motor.  Even  mechanical  engineers  fail  to  recognize 
this  fact,  although  they  well  know  that  special  appliances  pro- 
duce the  best  results  in  almost  every  instance. 

The  motor  vehicle,  therefore,  must  be  expected  to  be  spec- 
ially made  and  to  have  an  appearance  all  its  own  and  not  that 
of  a  run-away  horse  vehicle.  While  it  usually  has  plenty  of 
speed  it  has  no  appearance  of  being  a  run-away  because 
there  is  no  sign  of  labor  to  it.  The  noise  of  a  first-class  ma- 
chine is  much  less  than  that  or  a  horse  vehicle  and  since 
there  are  no  dragging  feet  there  is  much  less  dust  stirred  up. 

In  having  no  horse  to  watch  the  passengers  in  a  motor 
vehicle  have  but  a  faint  idea  of  the  actual  speed  of  the  ma- 
chine. If  the  road  is  smooth  they  imagine  the  pace  to  be 
slow,  if  it  is  rough  they  think  the  pace  is  fast,  while  with 
spectators  the  reverse  is  apparently  true,  for  a  motor  vehicle 
running  faster  than  a  horse  would  walk  over  a  rough  street 
is  imagined  to  be  out  of  order  and  about  to  stop,  while  if 
driven  at  only  8  or  10  miles  an  hour  on  good  streets  it  is 
pronounced  to  be  going  like  an  express  train.  Therefore 
education  is  advisable  as  rapidly  as  possible  on  these  points. 

Over  enthusiasm  also  leads  prospective  purchasers  to  im- 
agine that  anybody  can  handle  a  motor  vehicle  to  perfec- 
tion without  previous  practice.  They  are  well  aware  that 
sewing  machines,  typewriters,  pianos,  locomotives  and  even 
so  simple  a  contrivance  as  an  ordinary  stove,  require  more 
or  less  experienced  handling  to  secure  the  best  results,  but 
they  give  this  matter  little  thought  in  connection  with  the 


motor  vehicle.  They  forget  that  when  a  mere  child  they 
first  held  the  lines  while  "Old  Bobbin"  demurely  trotted 
along  and  only  remember  that  almost  everybody  to-day  can 
drive  a  horse. 

Because  of  this  forgetfulness  they  are  often  disappointed 
with  their  first  motor  vehicle  experience  and  pronounce  it 
erratic  to  guide,  difficult  to  manage  and  unreliable  in  action, 
when,  as  a  matter  of  fact,  after  a  few  weeks'  experience  they 
have  been  possible,  and  with  a  low  vehicle  equipped  with 
become  second  nature,  like  steering  a  bicycle. 

Then  handling  the  vehicle  is  done  without  worry  or 
nervous  strain  and  the  vehicle  becomes  almost  human,  capa- 
ble of  obeying  the  will  of  the  driver  under  any  reasonable 
circumstance. 

If  motor  vehicle  buyers  will  keep  these  facts  in  mind  and 
learn  to  properly  manipulate  their  machines  before  showing 
them  to  their  admiring  friends,  they  will  get  greater  pleasure, 
the  machine  will  get  more  credit  and  such  accidents  as  up- 
setting backwards,  recently  reported  in  the  daily  papers,  will 
not  occur.  As  a  matter  of  fact  such  an  accident  should  not 
have  been  possible  and  with  a  low  vehicle  equipped  with 
proper  brake  would  have  been  very  unlikely,  to  say  the 
least.  CHAS.  E.  DURYEA. 


French  System  of  Muffling— Tube  vs. 
Electric  Ignition. 


Coden,  Ala.,  July  loth,  1899. 
Editor  Horseless  Age: 

Frequent  mention  is  made  in  your  paper  of  the  French 
system  of  muffler  in  explosive  motors.  Will  you  kindly  ex- 
plain of  what  this  system  consists? 

I  would  also  like  to  ask  what  the  principal  objections  are  to 
tube  ignition  as  compared  with  electric  system,  when  used 
in  motor  carriages. 

Yours  respectfully,  D.  R.  L. 


1.  The  term  is  sometimes  used  to  indicate  a  practice  in 
motor  design  frequently  adopted  by  French  designers; 
namely  to  heat  the  "petrol*'  by  a  suitable  combination  of 
muffler  and  carbureter.  For  example,  in  the  tricycle  manu- 
factured by  the  Gladiator  Co.,  the  designer,  Mons.  Darracq. 
has  arranged  the  muffler  so  that  the  exhaust  takes  place 
in  the  lower  part  of  a  box  containing  the  gaso- 
line reservoir  with  the  object  of  assisting  vaporization.  The 
De  Dion-Bouton  arrangement  attains  the  same  object  by 
branching,  with  a  "tee"  at  entrance  to  discharge  box,  and 
passing  a  pipe  through  lower  half  of  carbureter.  This  plan 
of  utilizing  the  heat  of  exhaust  is  not  nearly  so  dangerous 
as  it  seems  and  the  method  is  perhaps  the  only  practical 
realization  of  Dr.  Siemens'  "regenerative"  projects  in  relation 
to  explosive  motors. 

2.  The  principal  objection  to  tube  ignition  is  in  the  possi- 
bility of  the  highly  heated  tube  accidently  coming  in  contact 
with  inflammable  material;  see  page  17  of  the  Horseless  Age. 
for  July  12.  i89().  a  special  prize  having  been  offered  at  the 
Richmond  Show  for  the  best  means  of  extinguishing  the 
flame  in  tube  igniters  when  the  vehicle  is  overturned.  There 
are  several  minor  objections,  as.  for  example,  the  precarious 
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life  of  2  tube  which  is  supposed  to  be  at  a  dull  red 'but  is 
liable  to  be  at  any  temperature  up  to  a  white  heat.  Thin 
niatcrial  is  essential  unless  a  large  heating  flame  isallowable, 
thus  wrought  iron  docs  not  wear  so  well  as  nickel  or  porce- 
lain; and  here  again  the  cxp4.ui&c  of  the  one  and  the  fragile 
character  of  the  other  is  objectionable.  Unless  a  timing 
valve  of  some  kind  is  provided  the  point  of  ignition  is  fairly 
constant  with  the  tube;  whilst  the  electric  spark  is  easily 
capable  of  being  retarded  to  change  the  speed.  On  the 
other  hand  the  electrical  points  in  the  cyUnder  are  coated 
with  carbon  and,  where  springs  are  employed,  the  high  tem- 
peratures are  inimicaJ  to  good  service.  Of  course  there  arc 
expedients  to  separate  contact  points  where  the  elasticity  of 
the  springs  has  been  impaired,  but  this  really  increases  the 
complication.  In  the  'Xoyal"  motor  tube  ignition  of  a 
peculiar  type  has  been  tried  and  the  principle  is  worth  fur- 
ther experiment;  briefly  the  system  may  be  explained  thus; 
A  lamp  is  employed  to  heat  the  tube  until  the  motor  is  run- 
ning, then  the  burning  material  retained  in  tube  and  fed  at 
each  explosion  is  relied  upon  for  ignition.  This  plan  lacks 
elasticity,  though  feasible  for  constant  speed  and  load,  and 
the  scheme  in  view  of  its  advantages  is  worth  further  consid- 
eration by  motor  vehicle  designers.  R.  L  CXrEGG. 


Compensating  Bevel  Qears* 


The  cut  below  is  a  sectional  view  of  bevel  gears  with  break 
and  sprocket  wheel  designed  chiefiy  for  the  driving  axle  of 
motor  vehicles  by  the  Boston  Gear  Works,  Boston,   Mass. 

The  bevels  L  and  C  are  secured  respectively  to  the  hollow 
shafts  N  and  R.  These  shafts,  which  arc  independent  of  each 
other,  are  reinforced  by  the  tubing  W  which  is  held  in  place 
by  means  of  the  collar  P,  The  two  bevels  mentioned  are 
driven  by  three  pinions  B.  The  cut  illustrates  only  two 
pinions. 


When  the  power  is  applied  to  the  sprocket  wheel  G  the 
power  is  equally  distributed  to  the  bevel  gears  C  and  L  by 
means  of  the  pinion  B»  and  two  other  similar  ones  which 
pinions  in  driving  do  not  revolve  on  the  stud  A.  These  pin- 
ions being  loose  on  the  stud  A.  when  one  bevel  offers  more 
resistance  than  the  other  (as  is  in  the  case  of  the  vehicle 
turning  a  corner)  it  is  obvious  that  the  bevels  can  adjust 
themselves  according  to  the  resistance  ofTcrcd. 

D  mnd  E  represent  a  section  of  case  for  holding  the  parts 
logc^ier. 

J  is  a  friction  device  for  brake  ptirposes. 

The  cut  is  about  one-half  size. 


High  Test  Steel  Tanks,  Tubes  anc^ 
Cylinders. 


Owing  to  the  recent  increase  in  the  demand  for  special 
light-weight,  high-test*  seamless  drawn,  bright  steel  tanks, 
Janney,  Stcinmctz  &  Co.,  Drexcl  Bldg.»  Philadelphia,  Pa.» 
have  equipped  largely  in  special  drawing  presses  for  making 
up  steel  tanks  without  seam  or  weld  and  tested  to  500  to 
3,000  lbs.  They  are  making  shapes  for  the  Government  and 
for  light  buoys,  large  cartridge  shells,  reservoirs  for  automo- 
bile torpedoes,  tanks  for  compressed  oil  burners  and  for 
petroleum  aetomizers,  tanks  for  automobiles  and  aJl  classes 
of  seamless  drawn  steel  shells  and  high -test  seamless  tanks, 
as  well  as  steel  tubing  for  frame  construction  and  heavy  sec- 
tion tubing  for  hollow  axles,  etc. 


Having  been  largely  interested  in  the  development  of  drop- 
forged  parts  and  steel-stamped  Citings  for  the  bicycle  trade 
this  company  is  in  position  to  supply  such  pieces  for  motor 
vehicles.  They  will  develop  anything  in  seamless,  light* 
weight,  high-test  steel  tanks  or  other  special  steel  work. 


Transcontinental  Tour. 


The  Herald  transcontinental  tourists  are  making  slow  prog- 
ress. On  Tuesday,  at  Little  Falls.  N.  Y.,  one  of  the  rear 
wheels  gave  out  through  weakness  of  the  rim,  and  Mr.  Davis 
was  compelled  to  lay  to  at  Utica  until  Thursday,  where  a 
new  and  heavier  set  of  wheels  was  supplied  by  the  Weston- 
Mott  Co.  of  that  dty,  and  the  journey  was  resumed. 

The  accident  is  said  to  have  been  due  to  the  overheating 
of  the  steel  rim  in  welding. 

Owing  to  the  time  required  for  the  cement  on  the  new 
wheel  to  set  the  tourists  did  not  leave  Utica  until  Friday 
morning.  Syracuse  was  reached  in  the  afternoon,  but  as 
they  were  entering  the  city  one  of  the  cylinders  was  disabled, 
rendering  it  necessary  to  send  to  Stanford  for  another,  and 
in  consequence  of  this  delay  the  tourists  are  stalled  at  Syra- 
cuse until  Wednesday, 

Mr.  Davis,  in  commenting  on  his  motto — *Trisco  or  bust*' 
— said  that  there  had  been  more  **bust*'  than  he  had  counted 
on. 


Factory  For  Sale  or  Lease. 

Central  location,  35,000  square  feet  in  two  floors, 
equipped  with  steam  power,  heating  and  lighting. 
Shafting,  pulleys,  etc.,  all  ready  for  immediate  occupa- 
tion. SPECIALLY  SUITED  FOR  AUTOMOBILE 
CONSTRUCTION.  Address  R.  H.  FLOYD-JONES, 
790  Old  Colony  Building,  Chicago. 
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UNITED  STATES  PATENTS. 


No.  629,064.— Automobile  Vehicle.  James  Felix  Tiburce 
Conti,  of  Paris,  France,  Assignor  to  the  Societe  Choconie  et 
cic,  of  same  place.    Application  filed  December  15,  i8g8. 

This  motor  fore-carriage  comprises  two  fixed  pivots  a  a. 
carried  by  a  frame  B,  which  can  pivot  upon  a  bolster-pin  or 
which  can  move  circularly  upon  a  guide-disk  C.  (See  Fig. 
I.)  Upon  the  two  pivots  a  a  are  loosely  mounted  two  wheels 
D  D,  which  form  the  driving-wheels.  The  hub  of  each  of 
the  wheels  D  carries  a  pulley  E,  which  forms  a  friction-drum. 
A  second  friction-drum  E'  of  larger  diameter  is  arranged 
upon  the  wheel  itself.  Through  the  medium  of  one  or  the 
other  of  these  drums  E  E'  each  of  the  wheels  D  is  actuated 
either  for  forward  or  backward  movement.  To  this  end  an 
intermediate  shaft  b  carries  two  friction-rollers  c  c',  which 
can  make  contact — that  is  to  say,  either  c  with  E  or  c'  with 
E'.  This  shaft  b  does  not  extend  throughout  the  whole^ 
width  of  the  vehicle.  There  is  one  of  the  small  shafts  b 
upon  each  side  of  the  driving-frame.  Each  of  the  small 
shafts  b  is  supported  by  a  rod  F,  which  can  oscillate  around 
a  fixed  point  d  upon  the  frame  B.  It  will  be  obvious  that 
according  as  the  rod  F  is  moved  forward  or  backward  the 


pressed,  according  as  the  roller  is  pressed  with  a  heater  or 
less  force  upon  the  drum  through  the  medium  of  the  rod  F. 
It  will  be  obvious  that  it  may  happen  that  the  pressure  cor- 
responds to  the  coefficient  of  friction  of  the  leather  and  that 
the  drum  is  rotated  without  any  loss  of  velocity.  If  the 
pressure  is  below  this  limit,  the  sleeve  will  slide  simultan- 
eously upon  the  roller  and  upon  the  drum  in  such  a  manner 
that  the  corresponding  wheel  will  be  driven  at  a  reduced 
velocity.  With  this  arrangement  it  is  possible  to  vary  the 
speed  of  the  vehicle  as  desired  with  a  motor  of  constant 
velocity.  The  sleeve  e  being  made  of  soft  material  wiU  be 
more  opposed  to  heating  than  otherwise  would  be  the  case, 
the  more  so  as  the  sliding  which  can  produce  the  heating 
will  only  be  produced  when  the  pressure  is  small. 

The  vehicle  runs  forward  when  the  shafts  b  are  moved  for- 
ward in  order  that  the  rollers  c  may  come  in  contact  with 
the  drums  E,  and,  inversely,  the  vehicle  will  run  backward 
if  the  drums  E'  E'  are  in  contact  with  the  rollers  c'.  the 
small  shafts  b  having  been  moved  backward.  When  the 
shafts  b  are  in  an  intermediate  position,  the  rollers  will  not 
be  in  contact  with  either  drum  and  the  motor  can  continue 
to  rotate  without  moving  the  vehicle  either  forward  or  back- 
ward. 

The  two  small  shafts  b  b  are  actuated  by  shaft  G,  which  is 
placed  between  them  and  in  their  prolongation,  the  said 
shaft  G  being  the  motor-shaft  or  being  directly  operated 
from  the  said  motor.  As  this  shaft  G  is  fixed  since  it  is 
actuated  by  the  motor  and  since  the  shafts  b  b  should  for 
the  reason  above  explained  be  adapted  to  be  moved  in  a 
parallel  direction  to  effect  contact  on  one  side  or  the  other 
at  a  greater  or  less  pressure  the  following  intermediate  con- 
nection has  been  designed: 

The  shaft  G  has  keyed  upon  it  two  disks  f  f.  (Figs.  4  and 
5.)    Each  of  these  disks  f  is  connected  by  two  small  rods  g  g 

3 


m.  K 


roller  c'  will  operate  the  drum  E'.  The  shaft  b  always  being 
rotated  by  the  motor  in  the  same  direction,  the  small  drum 
E,  with  which  the  roller  c  will  make  contact,  will  cause  the 
vehicle  to  move  forwaid.  On  the  other  hand,  the  drum  E' 
when  the  roller  c'  makes  contact  with  it  will  cause  the  vehicle 
to  move  backward. 

The  transmission  of  the  movement  of  the  rollers  c  and  c' 
to  the  drums  E  and  E'  is  effected  in  the  following  manner: 
Upon  each  roller  c  c'  there  is  loosely  mounted  a  sleeve  e, 
composed  of  sheets  of  leather  and  india-rubber  rolled  one 
upon  the  other,  (see  detail  Fig.  4.)  the  inside  and  outside 
surfaces  being  of  leather.  This  loose  sleeve  possesses  a  cer- 
tain elasticity.  When  the  roller  is  applied  against  the  drum, 
this  sleeye  is,  so  to  say,  "laminated."    It  is  more  or  less  com- 


to  the  two  opposite  ends  of  a  cross-piece  h  in  the  form  of 
a  diagonal  which  is  free  in  space,  the  two  other  ends  of  this 
cross-piece  in  the  form  of  a  parallelogram  being  connected 
by  the  rods  i  i  to  the  ends  of  a  cross  or  balance  piece  i. 
fixed  upon  the  corresponding  shaft  b.  It  will  be  understood 
that  with  this  arrangement  the  driving-shaft  G,  which  is  fixed 
in  position,  can  actuate  the  shaft  b  without  its  being  in  the 
prolongation  of  the  driving-shaft  G  and  even  when  the  shaft 
b  is  displaced  in  a  parallel  manner  according  to  reauire- 
ment. 

Each  of  the  rods  F  is  provided  with  an  eye  k,  and  in  these 
two  eyes  are  engaged  the  ends  of  a  balance  or  rocking  lever 
H,  the  axis  of  which  is  carried  by  a  slide  L,  controlled  by  a 
right-angled  lever  1.    The  end  of  the  horizontal  branch  of 
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this  lever  is  pivoted  to  a  rod  m,  which  rises  vertically  from 
the  centre  of  the  fore-carriage.  This  rod  m  is  formed  at  its 
upper  part  with  a  screwed  portion  m',  with  which  a  nut  n 
engages,  the  said  nut  being  adapted  to  turn  in  a  support  R, 
without,  however,  being  able  to  move  upward  or  downward. 
The  nut  n  is  formed  in  one  with  a  pinion  p,  with  which  a  pin- 
ion p'  engages.  This  latter  pinion  is  connected  by  a  pivoted 
joint  o  to  a  horizontal  joint  q,  which  carries  a  hand- wheel  N. 


2-\-    E' 


FIG.  5. 


FIG,  4, 


It  will  be  obvious  that  by  turning  this  wheel  N  the  nut  n  is 
turned,  whereby  the  rod  m  is  caused  to  move  upward  or 
downward,  so  as  to  move  the  balance  or  rocking  piece  H  for- 
ward or  backward.  This  balance-piece  acts  in  the  same  man- 
ner upon  the  two  rods  F,  and  the  friction-rollers  c  or  c'  come 
into  action  for  effecting  the  forward  or  backward  movement 

To  provide  for  turning,  it  is  necessary  to  give  to  one  only 
of  the  driving-wheels  D  a  forward  movement,  the  other 
driving-wheel  not  being  operated  or  being  even  moved 
slightly  backward  if  the  curve  to  be  made  is  of  very  small 
radius.  To  this  end  the  balance  or  rocking  lever  H  must 
have  a  certain  inclination  given  to  it  in  order  that  one  only 
of  the  rollers  c  comes  in  contact  with  the  drum  E  of  the 
wheel  to  be  operated.  This  inclination  of  the  lever  is  effected 
by  turning  a  tube  O,  which  is  concentric  with  the  rod  m 
and  which  carries  (see  the  plan  Fig.  2)  an  arm  r.  connected 
by  a  rod  r*  to  an  arm  r*  of  the  said  lever  H.  By  turning  this 
tube  O  through  a  certain  angle  a  slight  inclination  will  be 
given  to  the  lever  A  around  its  axis  or  pivot  a.  This  angu- 
lar displacement  of  the  tube  O  is  effected  in  the  following 
manner:  The  upper  end  of  the  said  tube  O  carries  a  fork  t. 
connected  by  the  ends  of  its  arms  to  another  horizontal  fork 
t .  carrying  at  its  center  a  socket  or  the  like  u.  It  is  in  this 
socket  u  in  which  is  engaged  in  such  a  manner  that  it  can 
turn  therein  the  horizontal  rod  q.  which  carries  the  hand- 
wheel  N.  If  the  driver  swings  the  hand-wheel  N  to  the 
right  or  to  the  left,  he  will  move  the  fork  t'  in  the  same  direc- 
tion, the  said  fork  causing  the  fork  t,  and  consequently  the 
tube  O,  to  oscillate  upon  its  vertical  axis. 

As  will  be  obvious  from  the  preceding  description,  the 
driver  has  only  to  manioulate  the  hand-wheel  N  to  control 
the  mechanism  of  his  vehicle  as  he  desires  and  accordinc  to 
circumstances.  The  horizontal  rod  q  being  in  the  axis  of  the 
vehicle  by  turning  the  hand-wheel  to  the  right  or  to  the 
left  the  lever  or  the  like  H  is  moved  forward  or  backward, 
the  said  lever  acting  upon  the  two  rods  F,  carrying  the  small 
shafts  b  of  the  driving-rollers  c  and  c'.  so  as  to  cause  the  ve- 
hicle to  run  forward  or  backward. 

By  pressing  the  driving-rollers  more  or  less  strongly  upon 
their  respective  drums  by  turning  the  hand-wheel  N  more  or 
less  to  the  right  or  to  the  left  thr  driver  can  vary  the  velocity 
of  movement  of  the  vehicle  without  the  speed  of  the  motor 
being  modified. 

By  swinging  the  hand -wheel  N,  and  with  it  the  rod  a.  to 
the  rieht  or  to  the  left  the  driver  will  give  the  lever  H  an 
inclination  more  or  less  rrcat.  It  will  result  from  this  that 
one  onlv  of  the  drivinjr-wheels  will  be  rotated  or  that  one  of 
them  will  be  rotated  more  quicklv  than  the  other,  so  that 
the  vehicle  can  run  in  a  curve.  The  driving  fore-carriage  is 
connected  to  the  rear  axle  P  through  the  frame  2. 
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SPECIAL   NOTICES. 

c— 

MftM  ttad*r  this  li«adlaff  at  il.OO  •■  imch  I 
Imii«»  pAsrahle  la  adrttoc*. 


WANTBD. 

Manufacturers  of  Motor  Vehicles,  Motors  and  Parts, 
to  send  catalogues,  with  discounts,  to  W.  SHARPLES, 
8 1  Seventh  Avenue,  Brooklyn,  N»  Y» 


AGENCY  WANTED. 

A  well-established  engineering  firm  in  Paris  desires 
to  represent  a  prominent  American  Motor  Manu- 
facturer for  the  sale,  in  France,  of  Automobile  Motors. 
Address  LES  USINbS  POCOCK,  ii  Ruede  Flandre, 
Paris,  France. 


FOR    SALE. 

Steam  Motor  Vehicle,  to  manufacture ;  four  cylinder 
motor,  patented,  two  more  applied  for,  several  other 
patentable  features.  Automatic  water  control  and 
powerful  new  gasoline  burner.  Call  on  or  address 
J.  B.  WEST,  105  Meigs  Street,  Rochester,  N.  Y. 


0I8PLAYINC   HORSELESS  VEHICLES. 
FOR    SALE, 

A  centrally  located  corner  properly,  40  x  60,  in  Allegheny 
City,  Pa.,  where  a  Bicycle  business  is  established  since  1888: 
40  feet  front  on  Ohio  Street,  a  main  business  street  in  center  i>f 
the  city,  and  60  feet  fronting  on  Cedar  Avenue.  One  of  the 
finest  afid  largest  asphalted  streets,  18  to  24  yards  Wide,  face  to 
East  Ohio  Park,  only  three  squares  from  City  Hall  and  Car- 
negie Library  Building.  It  is  suitable  especially  for  displaying; 
and  handling  Horseless  Carriages,  and  it  is  practically  the  finest 
location  in  Pittsburgh  and  Allegheny  City  for  that  purpose. 
Also  located  especially  for  a  Hiring  and  Livery  Stable  and 
starling  point  for  Excursions  on  Horseless  Vehicles,  and  Station 
House  for  transferring  passengers  to  side  streets,  etc  The 
property  is  located  at  the  corner  of  Cedar  Avenue  and  East 
t)hio  Street,  Allegheny  City,  Pa.  Allegheny  is  a  connected  city 
with  Pittsburgh,  l^a.,  and  will  be  with  Greater  Pittsburgh  sooner 
or  Idtcr,  The  streets  in  Allegheny  City  are  all  asphalted,  and 
the  country  roads  are  also  in  good  ci>ndilion.  Will  sell  reason- 
ably, Address  the  Owner,  JOHN  A.  PIETSCH,  Corner  of 
Cedar  Avenue  and  East  Ohio  Street,  Allegheny  City,  Pa, 


EXPERIENCED  MACHINIST 

Has  a  larjre  store»  desirable  show  windows,  prominent 
thoroughfare,  rich  neighborhood.  Wishes  to  repre- 
sent good  motor  vehicle.  Good  space  for  reoatrs, 
with    machine   shop.     Address   W.    SHARPLESt   81 

Seventh  Avenue,  Brooklyn,  N.  Y. 


Graphite  Lubricants^ 

ALL  KINDS,  ACCORDINO  TO  WANTS. 

SpecUt  preparfttloti*  for  Gears  of  El«ctrlc  Motor*  mnd  for  Cyllndctt  of 
Motor  Engines.    8ea4  for  Clrcttlmra  And  Prlcc«. 

Joseph  Dixon  Crucible  Co.,  •  Jersey  City,  N.  J. 


rNDUCTION    COIL 


FOR 
Sparklnir  Oaf  Bnflnc*. 
Ql  ve»  Thick  t^  Inch  Jump  Sparlc* 
Weight  3  lb*. :  dlroeciflotw* 

8x4x4  Indies. 

C.    P,    8PLITOORF* 
2t  Vanittwit«r  St  ,       MEW  YORK* 


OUR 


Nickel  Steel  DETACHABLE  Chains 


^  1^ 


are  especially  adapted  for 

Motor 
Carnages. 


We  msikc  mckel  »teel  detach  able 
chains     rspecmlly    adapted     for 
Mot •  If    Ciirrifl^ei*,      In    itock. 
folio witig  sweir  H,  3/ »<>.  H  antJ  hu  I'tie  inch  pi»cih , 
%,  iH  ifi^^i  pttch,    WDI  turn L»h  any  «t«e  dff%irt4. 
WE    INVITE    CORRRSPONDENCE. 

S&IDW(II  CfCLI  turn  Gt.,  WORCESTEi.  WUt  *  0.  S.  A. 


Premier  Manufacturing  Company, 

Steel  Crescent  and  Plat  Base  Rims 

for  Wire  and  Wood  Wheels  and  for  Tires  from 
28  to  36  inches  outside  diameter  and  from  1}^ 
to  4  inches  in  cross  section*     ".     •.     \     \     \     \ 

We    also  have  a   complete  line    of  HUBS,    BEARINGS, 
SPOKES,  NIPPLES,  etc.,  etc. 


OATAI.OGLJI 


UROM     AF^F^UIOAXIOISI, 


HARTFORB,  CONNECTICUT. 
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WE  ARE  NOW  READY  TO  TAKE  ORDERS  FOR  OUR         ^H 

NEW  MODEL  CROUCH  STEAM  CARRIABEJ 

iff 


A  PRACTICAL  ROAD  MACHmE.    CAN  Bt  SEEN  Am  TESTED  AT  ANY  TIME. 


CROUCH  lOTOMOBIlE  MINUHCTURIIIG IRD  TBIRSPORTITION  COMPiN' 

OFFICE    AKD    FACTORY, 

North  Avenue  and  Oak  Street,         -         -         BALTIMORE,  MD. 


300  SIZES  AND  KINDS  OF 

PRESSES   AND    DIES 

FOR  BAR  AND  SHEET  METALSi 


A  Number  of  these 
are  especiaiiy 
adapted  fo  r  all 
kinds  of  work  on 
the  Metal  Parts  of 
Horseless  Car- 
riages,  Ac,  Ac, 


r 


FERRACUTE  MACHINE  CO., 

Bridgeton,  New  Jersey,  U.  S.  A. 


Mo.  3  SORXSW  MAGHIIVB, 

FRICTION  HEAD,  POWER  FEED  AND 
AOTOMATIC  CHUCK. 

METAL  WORKING  MACHINERY, 

Special  Machines  and  Tools  for  the  manufacture  o£ 

AUTOMOBILES. 

CATALOG. 

THE  GARVIN  MACHINE  CO., '^.tr ^*5'S*k"' 

Phllidetplilt^lfie  Girvin  Macliin«  Co.,  51  No.  7th  St.,  Phlla  ,  Pa. 

BtrUn,  Dtuttcht  Oarvln  Maichlnen  Fat»r1kAMI«ngefttltichift.  1  7  Borg  Stritst. 

Btrlin  C,  Gorm«fi]r. 


SEAMLESS    COLO    DRAWN    STEEL    TUBING, 

8^HEL.LS,  OYLIP^DER^   ^TVD   TAJIKS 


FOR  Alft.  CAS,  STEAM, 
AMNIONiA  OR  FLUIDS 
UNDER  PRESSURE  AND 
EXPLOSIVES, 


^^SEAMLESS     STEEL 

TESTED    TANKS 

OF 

SUNDRY  DIAMIETERS. 


JANNEY,    STEINMETZ    &    CO.,  S^aik,^  Philadelphia,    Pa! 


I.  Ko.  18.  Aug.  2.  1899. 


THE    HORSELESS    AGE. 


JiJNcoR 


W 


'E  can  make  immediate  delivery  of  our  high-grade  compound,  4,  6  and  8  H 

reversing  motor  carriage  engines,  weighing  60  pounds,  making  from  200  to  600 

revolutions  ;  and  our  6  and  8  H.  P.  copper-tube  shell  boilers,  weighing  100 

pounds  ;  15  inches  high  and  15  inches  in  diameter  ;  150  to  300  pounds  pressure.    Also  our 

patent  automatic  burner ;  from  t  to  100  H,  P.,  weighing  90  pounds  ;  controlled  entirely 

by  the  boiler  pressure,  and  burning  either  gasoline  or  kerosene. 

Will  sell  either  separately,  or  the  engine,  boiler  and  burner,  piped  complete 
ready  for  service  ;  and  thoroughly  tested  before  leaving  the  works.      Costs  one  cent  per   mile  to  opera 
Photos  and  prices  to  bona- tide  buyers  only. 

GRAHAM  EQUIPMENT  CO., 

170  Summer  Street,   Boston,   Mass" 


I 


Crawford    ^50:22  $35:22 


Bicycles 

Combine  all  advances  and  improvements  in 
bicycle  building. 


NO   BETTER  WHEEL  MADE. 

Handsomeiy  Illustrated   Catalogue  sent   on 
request. 


THE  CRAWFORD  MFG.  CO., 

HAGE-RSTOWM,  MD. 

m  Tou.      oaiciso.      n.  uitiis.      siltiidei.      bostsi, 
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NEW  TYPE. 


Lk. 


s>n 


-earri 


Elierliarilt's  Patent 

EfHTlDELY  AUTOMATiC 

GUI) 
riRG 
HIRES 


OUR 


f  *  ^rxCTORIA.** 

94  in,,  33  ia„  43  in.,  63  in.,  73  in.  and  103  ijj. 


WITH 
El»»rhariiri  Patent       \ 

"Radial  Duplei'* 
Gang  Guttirs. 

f  to  laieetb  flubbed 
at  ouoe. 

OOULD  A 
EBEftHARDT, 

NEWARK.  N.  I. 


Nickel  Steel  DETACHABLE  Chains 

are  especially  adapted  for 

Motor        ^ 
Carriages." 


»  1^ 


We  make  nickel  steel  dctadmble 
chains     especially    ad^ipted    for 
Moior   Cuniages^      Tn   iioctc, 
follo^Tiig  sues:  fi,  T|/»fi,  %  and  Vg,  one  inch  pitch : 
yk,  ^H  iii'^h.  pitch.   Wm  tuntuh  any  she  desired. 
WE    INVITE    CORRESPONDENCE. 

lALDWII  CTCIE  GHAJi  G0.«  WftRCIITEl,  MASS.,  U.  S.  A. 


The 

American  Electric 
Vehicle  Co. 


are  the  piorwcrs  in  Electric  Vehicle  construct  ion. 

Our  new  improved  battery,  and  single  motor  equipment  (patL-nted) 
make  us  also  the  leaders  in  the  field. 

In  speed,  ease  of  cntitrol,  economy  and  mileage  capacity,  we 
reach  the  up-to-date  limit  of  perfect! on» 

AMERICAN  ELECTRIC  VEHICLE  CO., 


*<^ 
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Need  of  Training  Schools. 


The  article  from  the  French  of  Yves  Guidon  which  wc, 
publish  in  this  number  emphasizes  the  need  of  training  schools 
for  beginners  in  motor  vehicle  practice.  The  tendency  in 
France  has  been  for  the  novice,  the  moment  he  secured  his 
carriage,  to  rush  impetuously  onto  the  road  and  undertake 
long  journeys  and  high  speeds  which  would  try  the  stamina 
of  the  veteran  chauffeur.  Of  the  care  of  his  machine  and  the 
little  derangements  that  are  certain  to  occur  he  knows  noth- 
ing, and  in  consequence  of  his  ignorance  gets  into  trouble 
immediately.  He  neglects  and  abuses  his  machine,  meets  with 
accident  through  his  lack  of  skill  in  handling  it,  jeopardizes 
his  own  and  others'  lives,  runs  up  a  heavy  bill  for  repairs  and 
roundly  denounces  the  innocent  maker,  all  because  he  would 
not  take  the  time  to  learn  his  machine  before  venturing  upon 
the  road. 


We  will  undoubtedly  go  through  the  same  experience  here, 
and  American  manufacturers  should  protect  their  own  in- 
terests by  establishing  training  schools  for  their  customers 
at  no  distant  day.  Untutored  customers  are  undesirable  in 
any  line  of  business,  and  particularly  in  a  new  industry  like 
this.  A  good  machine  badly  handled  will  give  less  satisfac- 
tion than  a  poor  machine  well  handled,  and  it  is  false  policy 
to  give  customers  the  impression  that  the  motor  vehicle  is 
an  automatic  machine  that  takes  care  of  itself  and  is  controlled 
without  effort. 

Operating  Cost  of  Horse  and  Electric 
Delivery  Service  in  New  York  City. 

The  paper  of  Messrs.  Sever  and  Fliess,  read  before  the 
American  Society  of  Electrical  Engineers  last  month,  shows 
a  great  deal  of  painstaking  investigation  on  the  part  of  the 
authors.  The  conclusions  are  valuable  as  far  as  they  go, 
but  in  the  absence  of  any  data  in  regard  to  the  depreciation 
of  electric  deliveries  in  constant  service  the  case  cannot  be 
considered  as  arithemetically  proved.  This  the  authors  of 
the  paper  themselves  acknowledge.  Very  good  evidence 
that  the  new  system  of  delivery  is  meeting  with  favor,  how- 
ever, is  found  in  the  fact  that  those  who  took  it  up  tentatively 
last  year  are  adding  new  vehicles  as  fast  as  they  can  be 
turned  out  by  the  manufacturers,  and  that  the  few  companies 
prepared  to  execute  orders  of  this  kind  are  unable  to  keep  up 
with  the  demand. 
It   is   to   users   we   must    go   for  final    proof    of    the    worth 

of  any  system. 


WANTED. 

Special  contributors  to  The  Horselkss  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York. 
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The  Thing." 


Lessons  of  the  Road. 


Such  a  thing  never  existed  as  **the  thing,"  the  ideal,  the 
perfect,  the  transcendental  thing.  Many  persons  interested 
in  the  motor  vehicle  are  waiting  for  it  to  appear.  They  re- 
gard with  contempt  the  present  status  of  the  art.  Steam, 
gasoline  and  electricity  are  not  **the  things."  These  useful 
agents  which  have  made  records  for  themselves  in  greater 
or  less  degree  as  servants  of  man  are  to  be  quickly  discarded 
in  favor  of  this  vague,  indescribable  wonder  that  somebody 
is  to  discover  and  so  "revolutionize"  the  motor  vehicle  in- 
dustry. Nobody  has  ever  been  able  to  describe  "the  thing" 
and  nobody  ever  will.  It  is  perpetual  motion;  it  is  born  of 
the  delusion  that  man  is  able  to  get  something  out  of  noth- 
ing; it  is  not  science  but  mystery  and  superstition. 

The  motive  agents  at  present  used  to  propel  vehicles  arc 
not  perfect,  nor  will  they  ever  be,  but  they  are  doing  fairly 
good  work  to-day  and  will  do  better  as  the  persevering  labor 
of  men  gives  refinement  to  the  necessarily  crude  efforts  of 
pioneers.     They  are  practical  at  least ;  "  the  thing  '*  is  nor. 


Table  of  Steering  Fork  Angles. 


In  conformity  with  our  aim  to  publish  a  first-class  technical 
paper,  which  will  be  invaluable  to  the  motor  vehicle  engineer, 
we  have  at  considerable  expense  procured  for  this  week's 
issue  a  table  of  steering  fork  angles,  compiled  by  Harry  E. 
Dey,  which  should  be  worth  more  than  the  yearly  subscrip- 
tion price  to  every  designer  in  this  line.  In  the  article  accom- 
panying the  table  Mr.  Dey  has  given  the  subject  thorough 
treatment,  showing  how  to  apply  the  table  to  the  different 
mechanicisms  embodying  the  principle  of  the  fork,  and  also 
treating  the  subject  generally.  We  believe  it  is  the  first  table 
of  the  kind  ever  published. 

Where  are  the  "Autotrucks?" 


The  compressed  air  trucks  which  were  to  be  running  in  . 
New  York  streets  long  before  this  if  the  stupendous  plans  of 
the  "autotruck"  promotors  were  carried  through,  have  not 
materialized.  The  name  of  the  parent  company  has  also 
been  changed  from  the  International  Air  Power  Co.  to  the 
International  Power  Co.  The  American  rights  under  the 
Krieger  electric  patents  are  reported  to  have  been  purchased 
by  them,  and  they  arc  known  to  be  pursuing  further  investi- 
gations into  motive  powers. 

Putting  two  and  two  together,  therefore,  it  looks  as  if 
the  skeptics  were  right  and  we  should  not  be  afllictcd  with 
these  barbarous  "autotrucks"  after  all.  Perhaps  when  the 
company  really  gels  down  to  business  we  shall  have  good, 
common,  everyday  motor  trucks  propelled  by  steam,  gaso- 
line, kerosene,  anything  but  compressed  air. 


Readers  of  the  Horseless  Age  are  again  urged  to  give  us 
the  benefit  of  their  experience  on  the  road  in  this  depart- 
ment. The  articles  so  far  contributed  have  been  appreciated 
and  have  been  instrumental  in  directing  the  attention  of 
novices  to  many  useful  points  relating  to  the  management  of 
motor  vehicles  on  the  public  highways.  Any  comical  or 
unusual  mcident  which  happens  in  your  outing  will  be  rea4 
with  relish  by  other  motorists,  if  you  will  jot  it  down  and 
send  it  to  the  editor  of  the  Horseless  Age. 


•*The  Automobile  Arm." 

So  the  New  York  ^Herald  describes  the  ailment  of  Mr. 
Davis,  who  is  driving  a  motor  carriage  across  the  continent 
in  the  interest  of  that  newspaper.  The  rough  roads  have  so 
violently  shocked  the  steering  apparatus  that  the  operator's 
arm  has  been  severely  lamed  in  retaining  a  grip  on  the  lever. 
This  serious  defect  in  about  all  existing  motor  carriages  has 
been  previously  referred  to  in  the  Horseless  Age,  and  like- 
wise methods  of  checking  these  shocks  hydraulically  or  other- 
wise, which  have  been  devised  by  inventors.  Certainly  some 
means  must  be  found  of  relieving  the  arm  of  this  strain  or 
transcontinental  tours  will  fall  out  of  fashion  in  this  country 
of  bad  roads. 


IQNITION  TROUBLES. 


A  writer  in  the  Afotor  Car  Journal,  signing  himself  "Novice," 
gives  the  following  list  of  "troubles"  which  he  has  had  with 
his  ignition  device: 

1.  The  gauzes  between  cylinder  and  inlet  tube  have  become 
coated  with  carbon. 

2.  The  washer  at  cylinder  end  of  inlet  tube  getting  loose 
and  allowing  air  to  be  drawn  in. 

3.  Within  the  past  few  days  I  put  too  much  oil  in  crank 
chamber,  consequently  it  got  on  to  sparking  plug  and  ma- 
chine would  not  work.  After  cleaning  plug  about  twenty 
times  I  at  last  took  off  cylinder  cover  and  found  a  quantity 
of  oil  on  top  of  piston.  I  cleaned  this  oflF  and  tried  machine 
again,  but  still  oil  appeared  on  the  plug.  I  took  the  cover  off 
again  and  worked  the  machine  on  block  by  means  of  the 
pedals,  so  that  I  could  watch  the  piston.  Oil  worked  up  over 
the  piston,  and  I  thought  new  rings  would  be  necessary. 
However,  I  put  the  cover  on  again  and  tried  with  three-quarter 
measure  of  oil.  The  machine  went  for  about  three  minutes 
at  a  time,  but  there  was  no  oil  on  the  plugs,  only  a  little  soot; 
on  cleaning  this  off  the  machine  went  for  another  three  min- 
utes, and  I  came  to  the  cone  usion  that  the  batteries  had  be- 
come too  weak.  .As  a  last  resource  I  put  in  a  third  plug  and 
tiio  machine  went  beautifully.  I  found  that  in  the  other  two 
plugs  wiiicli  I  had  been  trying  the  platintim  point  which  is 
inserted  in  the  metal  was  loose,  and  I  suppose  oil  had  worked 
down  by  the  side  and  spoiled  the  connection, 
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Accidents  of  the  flotor  Vehicle. 


(Translated  from  the  French  of  Yves  Guedon.) 

The  past  month  has  not  been  fortunate  for  the  motor 
vehicle.  It  has  witnessed  the  sudden  taking  off  of  several 
drivers,  their  deaths  brought  about  by  accidents  to  their 
vehicles.  Excellent  conductors  some  of  these,  skilled  enough 
to  have  landed  several  of  the  prizes  in  the  Paris-Marseilles- 
Paris  road  races,  so  well  posted  on  the  motor  industry  that 
the  world  stands  aghast  at  seeing  them  the  victims  of  acci- 
dents which  apparently  ought  to  occur  only  to  novices  and  to 
the  most  reckless  of  the  devotees  of  this  new  sport!  For 
those  of  experience  as  for  the  inexperienced,  it  is  exaggerated 
speed  which  must  be  blamed  for  these  misfortunes.  But  it 
would  be  preaching  in  the  desert  to  ask  drivers  to  slacken 
their  speed.  That  would  be  to  return  to  the  speed  of  the 
team  of  horses.  When  they  can  make  25  miles  and  more  an 
hour  they  are  not  going  to  slow  up  to  a  speed  half  as  great, 
and  so  the  most  prudent  motormen  allow  themselves  to  be 
intoxicated  by  high  speed  and  lay  themselves  liable  to  all 
kinds  of  accidents.  The  observations  which  follow  are  ad- 
dressed not  to  professionals  nor  mechanics  by  trade,  but  to 
those  who  drive  the  motor  carriage  because  they  enjoy  it 
merely  for  pastime  now  and  then. 

Accidents  increase  with  the  number  of  neophytes  of  the 
pedal  apd  of  the  "buzz-buzz."  If  a  few  hours  suffice  to  make 
a  fairly  presentable  cyclist  quite  otherwise  is  the  education 
of  a  motor-conductor.  First  of  all  he  must  have  a  certain 
mechanical  knowledge  and  then  must  serve  an  apprenticeship 
in  his  new  calling,  to  which  few  drivers  submit.  Once  his 
machine  is  delivered  (generally  its  owner  has  waited  long 
months)  the  impatient  conductor  has  its  mechanism  and  its 
method  of  conduct  explained  to  him  in  two  or  three  move- 
ments. Then  he  is  off  in  all  haste,  eager  to  count  up  the 
miles  and  say  when  evening  comes  that  he  has  equaled  the 
speed  of  the  express  train. 

A  carriage  well  oiled  and  provided  with  all  that  it  ought  to 
have  to  assure  its  operation  goes  very  well  the  first  day.  As 
soon  as  he  arrives  at  the  stable,  however,  the  driver  ought  to 
give  his  first  care  to  his  carriage  and  then  think  of  himself. 
Unfortunately  he  forgets  to  do  thiS. 

The  second  day  his  troubles  begin — the  cylinders  stick  be- 
cause of  lack  of  oil  to  lubricate  them,  or  of  water  to  cool 
them;  the  tubes  are  stopped  up,  preventing  the  oil  and  water 
from  performing  their  work.  Or  else  it  is  the  carburator 
which  has  become  dirty  and  will  not  flow,  or  the  ignition  tube 
no  longer  communicates  its  spark  and  there  is  no  explosion, 
the  brakes  will  not  work  or  the  axle  of  the  differential  has 
become  untrue. 

Then  follow  the  entire  gamut  of  mishaps  until  comes  the 
inevitable  '*snap"  that  heaves  the  motornian  to  out  in  the 
open  country  in  the  face  of  a  driving  rain  or  under  a  boiling 
sun.  He  can  do  nothing,  and  storms  against  the  builder  of 
the  vehicle  who  has  turned  over  to  him  this  worthless  imita- 
tion. It  is  necessary  to  send  to  the  nearest  village  for  a 
mechanic  or  else  for  a  horse  to  draw  back  equipage  and  its 
occupants,  their  heads  hanging  before  the  jeers  of  scoffers. 
Once  arrived  at  a  place  of  refuge,  the  cause  of  the  stoppage 
must  be  learned.  Heroically  he  sets  to  work  to  take  things 
to  pieces;  he  lies  on  his  back  in  the  dust  and  digs  his  hands 
into  the  oil  and  finds,  perhaps,  that  an  electric  wire  has  lost 
its  point  of  contact.  A  screw  tightened  up  again  puts  it  back 
in  place.     Or  else  a  strap  has  become  distended  by  dampness 


and  has  retaken  its  normal  tension — little  accidents  which  a 
professional  or  even  an  amateur  who  is  acquainted  with  his 
vehicle  ought  to  guess  and  repair  in  five  minutes.  The  driver 
ends  where  he  ought  to  have  begun. 

Generally  when  a  motor  vehicle  has  to  *'lie  to"  it  is  the 
fault  of  the  driver  and  not  of  the  machine.  How  many  of 
these  apprentice  drivers  have  we  seen  stopped  in  the  middle 
of  the  road  to  Versailles  or  St.  Germain,  waiting  in  despair 
for  a  colleague  to  come  and  draw  them  out  of  their  embar- 
rassment. And  very  often  the  latter  puts  things  back  in  place 
with  one  simple  twist  of  the  wrist  which  has  no  magic  at  all 
about  it,  and  you  see  them  both  start  on  again  side  by  side. 
So  it  is  not  the  machine  which  is  defective,  but  the  driver, 
who  is  ignorant  of  its  management. 

After  ''heaving  to"  several  times,  the  driver  begins  to  re- 
flect, he  decides  rather  late  to  have  some  practical  man  ex- 
plain to  him  the  use  of  each  organ  and  the  method  of  assuring 
himself  before  the  start  of  its  proper  working,  etc.  The  giv- 
ing out  of  the  motive  power  is  disagreeable  and  becomes  a 
great  bore;  overturning  in  a  ditch  is  dangerous,  sometimes 
causing  death,  as  we  have  too  often  seen.  To  avoid  these  the 
important  thing,  above  all  else,  is  to  assure  yourself,  at  the 
start  and  in  the  course  of  your  trip,  that  the  brakes  work 
properly  and  that  you  are  absolute  master  of  the  steering 
apparatus.  Improper  working  of  these  parts  is  the  principal 
cause  of  accident.  The  brakes  are  at  least  two  in  number, 
one  a  hand-brake  acting  on  the  rims  of  the  wheels,  and  the 
least  effective  of  the  two.  It  has  the  special  inconvenience  of 
not  always  gripping  both  wheels  with  equal  tightness,  and  so 
if  one  is  rushing  down  an  incline  and  the  hub-brakes  or 
those  of  the  axle  of  the  differential  do  not  work,  there  is  no 
other  recourse  but  to  the  hand-brake,  which,  as  it  does  not 
act  with  equal  strength  on  both  wheels,  brings  about  a  somer- 
sault and  a  tumble.  This  accident  happens  especially  ott 
smooth,  wet  and  hilly  roads.  Do  not  start  out,  then,  with- 
out having  the  brakes  well  regulated  and  the  cords,  chains 
and  levers  in  good  condition. 

However,  to  block  the  wheels  completely  with  the  brakes 
when  descending  a  hill  at  full  speed  would  be  to  expose  one's 
self  to  certain  destruction.  A  carriage  should  not  be  stopped 
suddenly  any  more  than  a  rapidly  moving  railway  train;  the 
brakes  must  be  used  progressively,  otherwise  the  remedy  is 
worse  than  the  evil. 

\ 


Crouch  Automobile  Co.  in  New  Quarters. 


This  company  recently  organized  at  Baltimore,  Md..  to 
manufacture  the  Crouch  steam  carriage,  has  leased  a  large 
building  admirably  adapted  to  the  business,  at  the  corner  of 
North  avenue  and  Oak  street.  The  building  is  125x100  feet, 
three  stories  and  basement.  Machinery  is  being  put  in  place 
to  turn  out  carriages  in  quantities,  and  the  first  lot  of  the 
new  model  will  be  finished  early  in  September. 

The  new  engines  will  have  two  cylinders  but  a  single  crank 
and  a  single  eccentric  operating  all  the  valves  and  giving  a 
reverse.  The  eccentric  will  be  controlled  by  an  elliptic  gear 
giving  wide  open  parts  in  cutting  off  short.  The  cylinders 
will  be  2K»x4  and  the  gear  will  be  lower,  bringing  the  speed 
down  to  a  niaxitnlim  of  12  to  15  miles  an  hour.  The  present 
engines  are  unnecessarily  powerful,  being  capable  of  devel- 
oping as  high  as  17  h.p. 


steering  Fork  Angles. 


By  Harry  K  Dey. 


One  of  the  troublesome  problems  met  in  the  designing  of 
a  motor  carriage  is  the  steering  fork.  One  not  in  practice 
usually  has  to  ponder  over  it  for  some  time  before  "catching 
on"  and  then  it  is  a  "cut  and  try"  method  (by  figures),  to  get 
the  angle  of  fork  for  any  special  angle  of  wheel.  With  a  table 
the  result  may  be  arrived  at  in  a  few  seconds,  and  believing 
that  such  will  fill  a  "long  felt  want,"  I  have  made  careful 
calculations  for  the  accompanying  tables.  The  pivoted  hub 
has  now  come  into  almost  universal  use.  some  placing  the 
|)ivot  as  close  to  the  hub  as  possible,  others  in  the  theoreti- 
cally correct  place,  that  is.  in  the  centre  of  the  hub.  which  the 
writer  thinks  will  finally  be  the  universal  method,  as  this  pre- 
vents all  vibration  of  the  handle,  is  safer  and  under  better 
control,  and  does  not  require  any  device  for  preventing  the 
wheels  from  turning  when  striking  an  obstruction.  In  fact. 
a  device  for  preventing  wheels  from  taking  their  own  course 
is  objectionable,  as  in  following  a  car  track  or  rut  it  is  de- 
sirable to  let  the  wheel  select  its  own  way  and  thus  avoid  side 
wear  on  the  tire,  and  end  thrust  friction.  The  only  objection 
to  this  method  of  pivoting,  known  to  the  writer,  is  the  large 
hub  required.  A  device  claimed  to  give  the  same  results  is 
to  have  the  pivot  as  first  described,  but  let  it  slant  down  in 
the  direction  of  the  tire.  Fig.  i.  the  centre  line  projected  meet- 
ing the  middle  of  the  tire  on  the  ground,  but  one  great  ob- 
jection to  this  is  that  when  turned  the  outside  wheel  is  tipped 
at  an  angle  which  has  a  tendency  to  crush  over.  Fig.  2.  It  is 
unmechanical.  at  least,  if  not  dangerous.  The  inside  wheel  is 
also  tipped,  but  in  a  direction  which  is  favorable.  In  fact, 
it  is  well  to  give  both  pivots  a  slight  pitch  forward,  similar 
to  the  rake  of  a  bicycle.  The  wheels  are  then  braced  when 
turning,  and  are  also  more  easily  brought  back  to  the  nor- 
mal position,  while  a  backward  pitch  has  the  opposite  effect. 

Fig.  3  is  a  view  of  the  usual  arrangement  for  steering,  bui 
several  recent  vehicles  have  been  using  an  arrangement  like 
Fig.  4.  This  last  method  or  a  combination  of  the  two.  Fig.  5. 
has  to  be  used  where  the  pivots  are  inside  the  hubs.  It  is  also 
well  to  use  this  combination  when  the  difference  of  angle  of 
the  wheels  is  very  large.  By  an  inspection  of  Fig.  6  it  will  be 
seen  that  when  turning,  the  inside  wheel  is  in  advance  of  the 
outer.  Lines  drawn  at  right  angles  from  each  of  the  four 
wheels  should  have  a  common  centre.  To  accomplish  this 
the  rod  connecting  the  two  steering  levers  a  and  b.  Fig.  x 
is  divided  at  the  centre  and  attached  to  the  arms  of  the 
fork  c  d.  When  the  fork  is  turned  in  either  direction  the  arm 
connected  to  the  rod  of  the  outer  wheel  is  approaching  a 
"dead  centre,"  while  the  other  is  acting  direct;  consequently, 
the  latter  moves  its  wheel  a  greater  angular  distance  than 
the  other,  the  inside  wheel  turning  the  most.  When  the  fork 
is  turned  in  the  opposite  direction  the  effect  on  the  wheels  is 
reversed,  thus  meeting  the  opposite  conditions.  They  will  not 
be  at  their  exact  relative  position  during  the  whole  move- 
ment, but  if  the  extremes  arc  correct  the  means  will  at  no 
time  be  very  far  out  of  the  way. 

The  proper  relative  angles  of  the  two  wheels  depends  on 
the  length  nl  wheel  base  and  the  distance  between  the  pivots, 
and  is  governed  by  the  angle  of  the  fork.  The  first  table 
gives  the  proper  angles  of  the  outer  wheel  when  the  inside 
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one  is  at  45°  for  the  various  dimensions.  The  inside  wheel 
may  be  safely  turned  to  about  51°,  but  45"*  is  a  more  satis- 
factory point  from  which  to  base  calculations  for  those  that 
turn  more  or  less  than  that. 
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The  second  table  gives  the  angles  the  fork  should  have  to 

give  the  re<iuired  difference  found  in  the  first  table.  The  tables 

are  calculated  by  the  following  formulas:  For  the  first  table  let 

B=wheel  base,  W^^width  between  pivots,  O^angle  of  outer 

B 

wheel,  then —tan.  O.    This  fr»rnuila  is  only  applicable 

B  +  W 
when   the    inside    wheel    is   45".     For    the    second    table    let 
F=angle  of  fork,  M^angle  of  fork  movement,  0=angle  of 
outer"  wheel,  C=angle  that  arm  passes  beyond  centre,  then 
F  F  F  F 

sin,  45° — sin,  —  =sin.     C.  C+  —  =\\,  sin  ( —  +M) — sin.     — 
2  222 

=sin,  O,  F  has  to  be  assumed,  and  if  one  is  after  some  special 
wheel  angle,  it  is  *'cut  and  try"  until  the  proper  one  is  found. 

To  use  the  table  find  the  proper  angle  the  outer  wheel 
should  have,  which  is  at  the  intersection  of  the  columns, 
*  wheel  base,'*  and  "distance  between  pivots,"  then  turn  to  the 
other  table  and  find  the  proper  fork  corresponding  with  the 
outside  wheel  angle  thus  foimd.  For  example,  suppose  we 
have  a  vehicle  of  six  feet  wheel  base  and  fifty  inches  between 


pivots.  In  the  first  table  we  find  30"  33'  is  at  the  intersection 
of  the  above  mentioned  columns.  Turning  to  the  second 
table  we  find  46°  44'  for  the  spread  of  fork  corresponding  with 
a  movement  of  the  outer  wheel  of  30°  S3'- 

It  should  be  borne  in  mind  that  all  four  arms  must  be  of 
the  same  length  and  those  attached  to  the  hubs  must  be  at 
right  angles  to  their  axes. 

In  Fig.  4  the  conditions  arc  exactly  reversed,  the  nearer  an 
arm  is  to  a  dead  centre  the  greater  the  angular  movement,  the 
angles  of  the  arms  a  and  b  correspond  to  those  of  the  fork 
arms  c  and  d.  the  sum  of  the  two  being  equal  to  the  spread 
of  the  fork,  and  are  taken  from  the  tables  in  the  same  man- 
ner. 

Do  not  use  the  tahle  fur  Fijx.  5.  One  might  suppose  from 
a  casual  observation  that  a  fork  angle  that  would  produce 
one-half  the  angular  variation  of  the  wheels,  and  a  and  b 
each  having  an  angle  ono-half  the  fork  that  the  combined 
result  would  be  twice  that  of  either  one  singly,  but  this  is 


not  so.  The  writer  does  not  know  of  any  direct  formula  by 
which  this  can  be  calculated,  the  only  way  apparent  being 
to  assume  the  angles  for  F  and  J/2  F  (or  other  proportions  if 
desired),  and  then  find  by  calculation  the  result  produced, 
and  keep  on  trying  until  the  desired  angles  are  obtained. 
The  following  is  the  writer's  method  of  testing: 

Let  F  =  fork  angle  and  V2  F  —  angle  of  arms,  a  and  b, 
and  base  our  calculations  as  before  on  a  movement  of  the 
inside  wheel  of  45  \  Then  sin.  (1/2  F  +  45°)  —  sin.  54  F  = 
horizontal  movement  of  arm,  connecting  a  and  b,  which  we 

F 
will  call  H,  then  H  —  sin.  —  =  sin.  C,  C  being  the  angle  that 
2 

F 
arm  c  passes  beyond  centre,  C  +  —  =  angular  movement  of 

2 
F        F 

fork,  CH +  —  =C  +  F  =  extreme  angle  d  reaches  from 

2         2 

F 
centre,  sin.  (C  H-  F)  —  sin.  —  =  H',  or  horizontal  movement 

2 

of  rod  connecting  d  and  b.  H'  —  sin.  }^  F  =  sin.  O,  or 
angle  b  passes  centre  O  +  54  F  =  angle  of  movement  outer 
wheel  example.  Let  F  =  20°  and  V2  F  =  10®,  then  ^  F  + 
45'  =  55^  Sin.  55°  —  sin.  10°  =  .8192  —  .1736  =  .6456  =  H. 
.6456  —  .1736  =  .47-20  =  28'*  10'  =  C.  28**  10'  +  10°  =  38"  10* 
=  angular  movement  of  fork.  28°  10'  +  20°  =  48"  10'  =  C 
+  F  =  .7451,  .7451  —  .1736  =  .5715  =  H'.  .5715  —  .1736  = 
3979  =  23"  27'  =  O,  23**  27'  +  10°  =  ss''  27'  =  angle  of  outer 
wheel.  The  gauge  of  the  vehicle  docs  not  in  any  manner  affect 
the  calculations,  the  distances  l>etween  axles  and  between  pivot 
are  the  only  factors. 

Perhaps  a  few  words  in  regard  to  the  gauge  of  vehicles  may 
not  be  amiss  here.  The  standard  street  car  gauge  is  4.7  feet, 
approximately  4  feet  8J/^  inches;  the  average  horse  vehicle 
is  built  to  measure  4  feet  8  inches  outside,  so  as  to  run  easily 
inside  a  car  track.  Many  motor  vehicle  designers  make  the 
mistake  of  measuring  to  the  centre  of  the  tire.  The  writer  does 
not  know  that  there  is  any  particular  disadvantage  in  it,  ex- 
cept that  they  do  not  accomplish  the  object  they  have  in  view 
of  conforming  to  horse  carriage  gauge,  as  for  the  track,  it  is 
hardly  suitable  for  the  wide  tires  on  most  motor  vehicles. 


The  Pender  Australian  Carriage. 

John  Pender,  Brunswick,  Victoria,  Australia,  is  building  a 
gasoline  carriage  for  the  Paris  Exposition  of  1900. 

The  motor  has  two  pistons  working  in  one  cylinder,  thus 
reducing  vibration.  The  transmission,  which  can  be  attached 
to  the  crank  pin  of  the  motor  at  one  end  and  connected  to 
the  axle  at  the  other,  consists  of  six  links  and  a  clutch.  By 
arranging  these  links  or  levers  any  variation  of  speed  can 
be  given  to  the  axle  of  the  vehicle  while  the  motor  is  work- 
ing at  constant  speed.  No  sprocket  wheels,  chains,  belts 
or  gears  are  employed. 


TRAINING  SCHOOL  FOR  HOTORHEN. 

The  Automobile  Chamber  of  Paris  has  started  a  school 
for  motonnen,  naming  as  a  committee  to  draft  a  plan  M. 
Jeantaud.  the  well-known  carriage  builder;  M.  Pozzi,  manu- 
facturer of  springs  and  axles,  and  M.  Chauveau.  The  direc- 
tion of  the  school  will  fall  to  M.  Chauveau.  Lessons  will 
be  given  in  driving  and  in  the  practical  care  and  manage- 
ment of  motor  vehicles. 
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The  Lewis  Gasoline  Veliicles. 


The  development  of  the  Lewis  motor  vcliicles  at  PbiJi- 
delphia  has  been  delayed  by  the  ilJticss  of  the  president.  Wal 
ter  E.  Graham,  who  was  confined  to  his  bed  for  eleven  v^ctKh 
with  typhoid  fever  and  only  recently  took  the  helm  again. 
Since  his  return,  however,  operations  have  been  pushed  with 
energy.  Three  facte ry  buildings  on  Canal  St.  have  been  pur 
chased  by  the  company,  one  of  six,  a  second  of  five  and  a 
third  of  four  stories,  aflfording  facilities  ff>r  1,000  men,  if  n - 
tjuired. 


la 


the  engine,  fw^gSrs  and  two  pBTIeys  coming  m  contact  with 
the  frictions,  giving  four  speeds  forward  and  two  backward, 
ranging  from  two  to  12  or  more  miles  an  hour.  A  powerful 
It  rake  is  secured  by  means  of  a  leather  shoe  in  front  of  th^ 
driving  pulley. 

Perfect  control  is  obtained  by  means  ot  a  treadle,  so  re 
sponsive  ihat  the  mere  weight  of  the  foot  is  suHficicnt  to  drive 
the  carriage  up  a  steep  hill.     If  the  foot  is  pressed  forward 
[he  vehicle  goes  forward,  if  the  heel  is  used  the  vehicle  goe^? 
backward. 
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SINGLE   SEAT   LEWIS   CARRIAGE. 

In  iheir  present  perfected  form  the  Lewis  vehicles  are  di.-s- 
tinguished  chieliy  by  tlieir  horizontal  single-cylinder  engijit 
and  friction  transmission.  The  engine,  which  Mr,  Lewi.*- 
calls  a  straight  line,  has  a  7-inch  stroke  and  6-inch  bore  and 
weighs  350  lbs.  The  gasoline  is  fed  to  the  cylinder  by  grav- 
ity, being  automatically  controlled  by  the  governor  throuijh 
suction  of  the  air,  the  amount  of  which,  admitted,  is  varied 
according  to  the  work  done.  As  the  amount  of  air  used  in- 
creases the  amount  of  vapor  taken  in  within  increases  in  the 
same  proportion,  the  mixture  being  always  uniform. 

The  electric  spark  is  employed  to  fire  the  charge,  the  time 
of  the  ignition  being  varied  only  when  starting  the  engine. 
When  the  vehicle  is  stopped  the  speed  of  the  engine  is  re- 
duced by  closing  the  inlet  valve,  and  a  new  method  is  cni- 
ploycd  to  do  away  with  vibration  when  the  vehicle  is  stand- 
ing still 


-^'-"^--. 
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TWO    SEAT    LEWIS  CARRIAGE. 

The  wheels  have  wooden  spokes,  metal  hubs  of  special  de 
sign  and  solid  tires. 

The  most  interesting  features  arc  the  transmission  and 
control  of  speed  on  which  Mr.  Lcwb  received  a  prize  at  Chi- 
cago in  1895.     There  are  two  compressed  paper  frictions  on 


LF.WlS  MOTOR   DEUVERY   WAGON* 

No  adjustment  of  the  mixture  is  needed.  To  start  the  car 
riage  the  driver  merely  turns  a  «top  cock  and  switches  on 
and  reverses  the  operation  to  stop  it. 

The  three  illustr.ilions  i^iven  show  three  different  styks 
of  body  that  are  put  upon  substantially  the  same  frame.  The 
weight  of  these  vehicles  is  about  1,700  lbs.  The  Lewis  Motor 
Vehicle  Co,  will  also  build  a  7oa-lb.  carnage  of  tubing,  alum- 
inum and  sheet  stccK 


MINOR  MENTION. 


The  Graham  Equipment  Co.,  Boston,  Mass.,  have  lO  steam 
carriages  which  they  can  deliver  immediately.  These  car- 
riages seat  two  or  four  persons,  weigh  800  pounds,  have 
Whitney  boder,  engine  and  steering  handle,  carry  water  for 
25  miles  and  gasoline  for  100  miles.  The  maximum  speed  is 
15  to  JO  miles  an  hour,  and  the  trucks  and  machinery  are  en- 
tirely independent  of  the  bodies. 

The  Columbia  Motor  &  Manufacturing  Co,  was  recently 
chartered  in  Virginia,  with  a  capital  of  $5,000,000.  The  of- 
ficers are:  President,  Theodore  J.  King;  Secretary  and 
Trca.surer.  A.  O.  Babendrerer,  and  the  Directors.  Thomas 
Downey,  W,  FL  Schrom  and  W.  Cator.  This  company  will 
immediately  commence  the  mannfaciure  and  use  of  horseless 
vehicles  in  Washington,  D.  C,  and  elsewhere. 

Millard  F.  Blame  and  Mr,  Young,  of  Geneva,  N,  Y„  have 
been  in  Rochester,  N.  Y.,  looking  into  the  merits  of  J.  B 
West's  steam  motor  vehicle  with  a  view  to  manufacturing  it. 

The  fstherwise  progressive  city  of  Rochester.  N.  Y.,  does 
not  encourage  the  motor  vehicle  industry,  as  its  municipal 
jndge  decided  against  it  in  court.  But  for  this  it  might  have 
had  scores  of  such  vehicles  on  its  streets  and  an  automobile 
factory,  whereas  now  it  has  only  two  motor  vehicles,  one  of 
home  product  and  one  from  Cleveland,  O, 
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Associatian,  Ltd..  Uondon;  T.  Couhhard  &  Co.,  Cooper 
Rottd«  Prt'ston;  The  Thornton  Motor  Co,,  Ltd,.  Worsley 
Mills,  Hulmc,  MaTJchester.  Class  B,  ^miiiiinum  load,  3yj 
tons;  maximum  tare,  ^  ions;  mminmm  level  platform  area, 
65  square  feet). — Bayleys,  Ltd.,  Ncwingion  Causeway.  S.  H.; 
The  Clarkson  atid  Capel  Sicam  Car  Syndicate.  Ltd,,  Dcvcrcll 
Street*  London,  S*  K.;  The  Graham  Equipmeui  Co.,  170  Sum- 
mer Street,  Boston,  Mass.*  U.  S.  A.;  The  Lancashire  Slcam 
Motor  Co.,  Ley  land;  Soiipson  and  Bodman,  Cornbr«»ok,  Man- 
chester; The  Steam  Carriage  and  Wagon  Co.,  Ltd..  HomL- 
field,  Chiswick,  Class  C.  (minimum  load,  5  tons;  maximum 
tare,  3  tons;  minimum  level  platform  area,  80  square  feet)^-' 
C.  &  A.  Musker,  Ltd.,  Liverpool.  Class  D.  (minimum  load. 
6i,4  tons;  maximum  tare.  4  tons;  minimum  level  platform 
area,  tto  square  feet), —The  Steam  Carriage  and  Wagon  Co., 
Ltd,,  Homctield,  Chiswick,  It  vvdl  be  noticed  that  the  lia 
contains  the  name  of  one  American  firm. 

Dan  Albone.  of  Biggleswade,  one  of  the  oldest  cycle  makers 
in  the  country,  is  now  engaged  on  the  construction  of  a 
new  four-seated  gasoline  carriage  to  his  own  designs.  The 
motor  is  of  the  Benz  hori;;ontal  type,  of  3'h.p.,  arranged  in 
such  a  way  that  it  can  be  started  from  the  driver's  seal.  Two 
speeds  are  provided,  transmission  being  by  means  of  belts 
and  chains.  The  motor  and  transmission  are  all  mounted  on 
a  distinct  tubular  frame,  so  that  any  type  of  carriage  body 
may  be  fitted.  * 

Great  interest  was  evinced  at  the  exhibition  at  the  .Agricul- 
tural Hall,  Islinglon,  on  Tuesday  alternoon  by  the  arrival 
o{  Mr.  Whitney,  of  the  Whitney  Steam  W'agon  Co.,  of  Bos 
ton^  U.  S.  A.,  on  one  of  his  steam  carriages.  He  drove  his 
carriage  down  to  London  by  road,  and  in  a  day  or  two  in- 
lends  proceeding  to  France. 

Another  American  carriage  seen  for  the  first  time  in  Eng- 
land— the  "Waverly  Runabout"^)tit  in  an  appearance  this 
week  at  the  exhibition.  It  is  shown  by  the  Automobile  Asso- 
ciation, of  Hotting   Hill.     The  carriage  has  come  in   for  a 
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large  amount  of  admiration  owing  to  its  lightness  and  attrac 
live  dcsigm 
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THE  ROOTS  KEROSENE  MOTOR  CARRIAGE, 

Considerable  interest  has  been  aroused  this  week  by  the 
announcement  that  Messrs.  De  Dion-ilouton  &  Co.,  of 
France,  are  about  to  make  their  tricycle  motors  of  2%  h.p. 
instead  of  only  1^4  h.p.  as  formerly.  This  new  motor  has 
been  kept  a  secret,  but  it  has  been  going  .through  some  severe 
tests  before  being  adopted  by  De  D>en  Bouton  Hi  Co.  as 
their  new  standard  model.  It  is  generally  stated  in  motor 
circles  here  that  the  new  departure  is  due  to  the  success 
achieved  by  a  rival  motor  firm,  whose  motor  from  the  first 
has  been  of  2%  h.p, 

THE    "PROGRESS**    GASOLINE    CARRtAG^. 

In  a  recent  issue  having  referred  to  a  new  gasoline  carriage 
constructed  by  K.  W^est,  of  the  Progress  Cycle  Co.,  Ltd.,  Foles 
hill,  Coventry^  I  now  inclose  photos  together  with  a  few  briei 
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THE    ULAKE   TWO-SEATED    MOTOR    CARRIAGE, 

partictilars  of  the  motor.     The  nioior  located  at  the  rear  and 


shghtly  inclined  is  of  the  vertical  type,  with  electrical  (g^nition 
while  cooling  of  the  cylinder  is  acconiplshcd  hy  ribs  of 
larger  size  than  usual.  The  carburetor  is  of  the  Long^uemare 
t>pe.  Two  speeds  arc  provided,  controlled  as  is  also  the  cut 
ting  otit  of  the  motor  from  the  transmission  g^ear.  by  a  single 
handle  on  the  steering  standard.  Two  light  chains  transmit 
the  power  from  the  motor  to  a  counter-shaft.  The  sprockets 
on  which  these  chains  work  run  on  ball-bearings  and  art- 
provided  with  band  clutches  so  that  either  can  be  rigidly  con- 
nected with  the  shaft  and  so  made  to  transmit  the  power,  the 
starting,  by  reason  of  the  hand  clutches,  being  progressive 
and  in  no  way  jerky.  From  the  counter- shaft  to  the  rear 
axle  the  drive  is  by  means  of  a  central  chain.  The  wheels 
arc  of  the  suspension  type  with  pneumatic  tires  and  the  steer- 
ing  is  by  means  of  a  hand- wheel.  The  carriage,  which  is  ar- 
ranged to  carry  two  persons,  weighs  complete  only  475  lbs., 
the  body  being  unusually  well  suspended. 

THE    **  CHAMPION*"   CARRIAGE. 

The  "Champion*  is  the  name  of  a  nev%^  light  four-seated 
carnage  which  has  just  been  put  on  the  market  here  by 
Higgs  "Champion"  Carriage  Syndicate,  17  Iron  Monger 
Lane,  E.  C.  The  motor  is  at  present  a  De  Dion  i}i  h.p., 
but  it  is  intended  to  fit  futitre  carriages  with  a  more  power- 
ful motor.  The  motor  and  the  whole  of  the  transmission  gear 
is  arranged  under  the  body,  so  that  none  of  the  working 
parts  arc  visible.  The  motor  drives  by  pinions  a  first  counter- 
shaftt  which  in  turn  is  geared  by  a  belt,  working  on  fast  and 
loose  pulleys,  io  the  rear  axle.  Only  one  speed  is  provided 
in  the  car  exhibited,  but  it  is  intended  to  fit  a  two-speed  gear 


in  future.  The  starting  of  the  motor  is  effected  from  the 
from  seat  by  means  of  a  pedal  which  terminates  in  a  rack 
m  gear  with  a  ratchet  wheel  on  the  second  counter-shaft,  A 
hand-lever  is  provided  which  serves  a  three-fold  purpose,  its 
operation  controlling  sintultaneously  the  application  of  a 
band-brake,  the  cutting  off  of  the  electrical  ignition,  and  the 
shifting  of  the  belt  on  to  the  loose  ptiUey.  The  steering  ar- 
rangement is  also  of  a  new  type.  The  lower  end  of  the 
steering  rod  is  rigidly  connected  to  one  end  of  a  horizontal 
short  arm,  to  the  niher  end  of  which  is  fixed  a  short  vertical  ' 
rod  fitted  with  a  roller.  This  short  rod  works  in  a  recess 
formed  in  the  lever  connected  to  the  steering  wheels.  Both 
the  front  and  rear  axles  are  provided  with  helical  springs. 
The  carnage  weighs  complete  about  400  lbs.  The  wheels  have 
wooden  spokes,  with  solid  rubl>er  tires. 

F.  C.  Blake,  of  Raven scourt  Works,  Hammersmith,  who 
has  Ix-en  known  in  the  English  automobile  work!  for  his  elec- 
tric ignition  apparatus,  has  just  completed  a  new  light  two- 
sealed  carriage,  built  in  accordance  with  his  own  ideas.  The 
motor  is  a  horizontal  two-cylinder  one  of  the  gasoline  type: 
it  is  of  3  bji.p.,  with  water-jackets,  and  is  located  in  the  cen- 
tre of  the  rear  portion  of  the  frame;  its  normal  speed  is  800 
revolutions  a  minute.  In  the  carriage  at  the  exhibition  the 
ignition  is  electric  by  means  of  small  accumulators.  It  waf 
nut  possible  to  completely  finish  the  vehicle,  as  it  finally  will 
be.  in  time  for  the  show.  In  this  case,  for  example.  Mr. 
Blake  has  only  fitted  the  accumulators  temporarily,  it  being 
intended  to  use  an  electro -magnetic  device  driven  off  the 
motor-shaft  known  as  DawsonV  A  carburetor  of  the 
Longuemare  type  is  employed.  Two  speeds,  about  five  and 
14  miles  an  hour,  are  provided.     The  motor-shaft  carries  a  J 


<lrutn,  which  is  connected  by  a  single  belt  to  a  first  counter- 
shaft, carrying  one  loost  and  two  fast  pulleys.  Connected 
to  each  of  the  fast  pulleys  is  a  pinion  which  gears  with  cor- 
responding pulleys  on  a  second  counter-shaft.  The  beU-shio- 
ping  lever  is  controlled  by  the  foot  and  not  by  the  hand  as 
usual,  this  single  lever  being  made  to  serve  a  number  of  pur- 
poses. The  pedal  works  in  a  A  slot  in  the  floor  of  the 
carriage,  and  is  arranged  to  take  four  different  positions  (ir 
the  high  speed.    (2)   the  low  gear^   (3)   bch   nti  loose  pulley, 


t  AUKJAL.t,. 


motor  thus  running  free:  and  (4)  aiJplicaiion  of  brand  brake. 
The  first  counicr-sbaft  is  carried  in  swinging  arms,  the  belt  be- 
ing continually  kept  taut  by  means  of  a  spring.  From  the  sec 
ond  counter-shaft  to  the  rear  road-wheel  axle  the  power  is  trans- 
mitted  by  a  single  chain.  The  wheels  are  of  the  suspension 
type  with  solid  rubber  lires.  Steering  is  effected  by  means  of 
a  hand  wheel  controlling  the  front  wheels.  Another  feature 
of  the  vehicle  is  the  pneumatic  spring  device  fitted  to  the 
fore-carriage  frame.     This  is  of  the  compensation  lever  type* 
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allowing  each  wheel  to  rise  and  fall  independently,  accordincf 
to  the  inequalities  of  the  road,  the  strain  being  taken  up  by  a 
centrally-located  pneumatic  pad  encased  between  two  metal 
disks.  The  oil  tank,  which  has  a  capacity  of  8  gallons,  is  ar- 
ranged in  the  front  of  the  carriage,  providing  an  additional 
scat  for  two  persons.  The  car  is  started  by  means  of  a  detach- 
able handle,  while  all  the  working  parts  of  the  motor  are 
readily  accessible.  The  water  tank  is  of  large  capacity  and 
fitted  with  cooler  sufficient  for  a  day^s  run.  The  upholstering 
is  in  morocco  leather,  and  the  back  of  the  scat  is  carried  up 
high  enough  to  make  a  comfortable  rest.  The  front  mud- 
guards are  fastened  to  the  front  axles  and  move  with  the 
wheels,  so  keeping  mud  from  being  splashed  over  the  under- 
frame  and  machinery.  The  vehicle  appears  to  run  very  quiet 
ly  and  with  a  nunimnni  vibration.  Us  wetf^ht  complele  ts 
about  750  lbs. 


COMMUNICATIONS. 


,-ixr<. 


THE    DARRACQ   CARKIAGK  {BQUXt   SYSTEM.) 

A  very  neat-looking  electric  vehicle  is  the  four-seated  vie 
toria  which  has  lately  been  iritroduced  by  K,  H.  Clifl.  of  x\\\ 
Sinclair  Motor  Works,  Sinclair  Road.  Kensington,  W.  Tlu 
carriage,  which  can  be  fitted  with  a  detachable  '*tiger"  seat  at 
the  rear,  is  provided  with  a  battery  uf  40  accumulators  ar- 
ranged under  the  scats.  The  cells  are  of  a  si>ecial  type,  havinii 
Headland  positive  plates  and  Clifl  negatives;  the  weight  of 
the  battery  is  1.200  lbs.,  one  charge  being  sufficient  for  a  run 
of  50  miles  over  ordinary  roads.  The  battery  is  arranged  to 
be  recharged  in  situ  from  either  a  50  or  100- volt  circuit,  an 
operation  which  can,  if  necesf^aryt  be  done  in  two  hours.  The 
motor  is  of  the  series  type,  being  of  3  normal  h.p.,  but  capable 
of  working  up  to  6  h.p.  The  speed  of  the  motor,  which  is  re- 
versible, is  i.ioo  revolutions  per  minute.  The  motor  is  lo- 
cated under  the  centre  of  the  carriage,  and  is  geared  to  tlie 
counter-shaft  by  raw-hide  pinions  and  from  the  counter-shaft 
to  the  rear  wheels  by  sprocket  wheels  and  chains.  A  two- 
speed  gear  controlled  by  friction  clutches  is  fitted  on  th- 
counter-shaft.  The  controller  is  arranged  to  give  three  for- 
ward and  three  reverse  speeds — 4,  8  and  i6  miles  per  hour- 
while  an  extra-special  speed — 18  miles — is  provided,  controlled 
by  the  heel  of  the  foot,  for  quick  manoeuvering  in  traffic.  The 
wheels  have  wooden  spokes  and  ^<tlid  lircs,  Twc*  brakes  arc 
provided— a  band  brake  operated  by  a  fool  pedal  and  acting 
on  the  differential,  and  shoe  brakes  controlled  by  a  hand  lever 
on  the  rear  wheels.  The  weight  of  the  carriage  complete  is 
2,500  lbs. 


A  Mixing  Valve. 


New  Haven,  Conn.,  July  17th,  1899. 
Editor  Horseless  Age: 

In  regard  to  the  communication  in  your  July  I2th  issue 
from  a  party  who  wants  a  mixing  valve,  would  say  that  we 
have  a  system  of  gasoline  vaporiration  that  is  suitable  for 
almost  any  engine  whether  built  or  to  be  built,  whether  a 
4-cycle  or  a  2-cycle  engine,  or  for  a  throttle  or  hit  and  miss 
governor.  Yours  truly, 

THE  DENISON  EI.EC  ENGINEERING  CO. 


Water  Coils  and   Pivoted  Axles* 


Baltimore,  Md.,  July  15*  tSgg. 
Editor  Horseless  Age: 

In  the  issue  of  the  Horseless  Age  Just  received,  I  note 
that  the  manufacturers  of  automobiles  employing  radiating- 
ribbed  gasohne  engines,  are,  according  to  your  description 
in  the  above  issue,  usmg  water  coils.  You  would  greatly 
oblige  me  by  explaining  the  above,  also  by  explaining  the  in- 
creasing popularity  of  the  hinge  wheel  over  the  centre  pivot 
axte.  Thanking  you  in  advance  for  the  above  information*  I 
remain,   Yours  truly  CHRISTOPHER  LIPPS. 

ANSWER. 

1.  This  query  doubtless  refers  to  the  Daimler  motors  men- 
tioned on  page  10,  July  12.  The  larger  sizes  of  this  type  of 
tnotor  are  provided  with  a  water-jacket  and  a  supplementary 
coil  to  increase  the  amount  of  cooling  surface  in  contact  with 
the  air.  The  smaller  sizes  have  no  provision  for  cooling  other 
than  radiating  ribs.  Of  course,  changes  in  detail  are  con- 
stantly being  made,  but  believe  the  foregoing  to  be  current 
practice. 

Owing  to  the  mechanical  arrangement  of  this  motor,  a 
charge  of  cool  air  is  introduced  at  every  outward  stroke,  into 
the  cylinders  from  the  inclosed  crank  casing,  which  helps  to 
prevent  over-heating, 

2.  With  ordinary  adaptations  the  hinged  steering  wheels 
have  less  sensitiveness  to  road  obstructions,  combined  with 
greater  mobility;  then  again,  the  deflection  from  a  parallel 
line  through  the  rear  axles,  does  not  lessen  the  stabilitv  at 
usual  speeds. 

To  get  these  conditions  with  the  centre  pivot  axle  is  a  diffi- 
cult task.  Several  attempts  have  been  made  to  adapt  a  lock- 
ing device  to  the  centre  pivoted  axle  which  would  be  rigid 
against  obstacles  struck  by  the  wheels  but  permitting  an  easy 
action  of  the  hand  lever. 

With  one  exception  none  of  these  have  come  into  general 
use  owing  to  a  deficiency  either  in  rapidity,  reliability  or  rigid- 
ity. A  couple  of  bevel  gears  worm  and  worm  gear  will  serve 
to  connect  the  upright  steering  rod  and  axle.  This  gives 
rigidity,  but.  the  greater  the  power,  the  less  the  speed.  The 
worm  can  be  positively  driven  from  motor,  cither  by  clutches 
or  other  familiar  devices,  but  it  leads  to  complication. 

There  is  a  general  belief  that,  unless  the  angle  of  deflection 
is  retained  within  narrow  limits,  the  vehicle  with  centre  pivot- 
ed axle  stands  upon  a  less  trustworthy  foundation  than  the 
one  equipped  with  hinged  pivots,  other  things  being  equal, 
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OUR  FOREIGN  EXCHANGES. 


A  French  Steam  Dray. 

The  accompanying  illustrations,  Figs.  I,  2  and  3»  show  a 
new  steam  dray  built  by  Piat  &  Sons,  engineers  nf  Paris. 
The  vehicle  is  of  metal  rh  rough  out.  Its  principal  dimensions 
are:  Length  over  all,  28  ft.;  wheel  base,  13.6  ft,;  diameter  of 
front  wheels,  j,o8  ft.;  diameter  of  rear  wheels,  drivers,  5.28  ft.; 
gauge,  675  and  8.13  ft.;  breadth  of  tires,  s,g  and  7,0  in.  In 
this  vehicle  the  boiler  is  located  at  the  rear*  the  mechanism 
being  in  front  of  it.  The  total  weight  in  working  order  is 
said  to  be  8  tons,  the  usual  load  being  between  5  and  6  tons; 
the  speed  on  the  level  is  6%  miles  per  hour.    The  generator, 
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which  is  arranged  to  work  with  either  wood,  coal  or  coke 
as  fuel,  is  of  the  vertical  water-tube  type,  and  carries  steam 
at  a  working  pressure  of  142  lbs.  per  square  inch.  There 
are  no  less  than  117.8  sq.  ft.  of  heating  surface,  the  maximum 
evaporation  being  r.507  lbs.  of  steam  per  hour.  The  feed- 
water  tank  is  carried  under  the  platform,  and  it  has  a  capacity 
of  28.6  gallons.  The  motor  is  a  two-cylindcred  one  inclined 
at  an  angle  of  45  degrees.  The  dimensions  of  the  cylinders 
are:  Diameter.  6.299  '^J  stroke,  5  9  i"-  Steam  is  cut  off  at 
65  per  cent,  in  both  cylinders.  The  distribution  is  effected 
by  a  single  eccentric  arranged  on  the  Gooch  system. 

As  wi!l  be  seen  from  Fig,  3.  the  motor  shaft  is  placed 
longitudinally,  and  is  provided  with  two  tly-wheels  VV.  It 
transmits  motion  through  the  bevel  whctl  B  to  the  inter- 
mediate shaft  A  (Fig.  2).    Upon  this  1  :i  wheel 
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FIG,  3.      DIAGRAM  OF  ENGIXK, 

K.  which  gears  with  another  wheel  carrying  the  differential 
C.  mounted  upon  the  driving  shafts  DD.  To  transmit  the 
power  to  the  near  road -wheels  without  using  chain  gear  a 
special  mechanism  is  employed.  The  road- wheels  are  of 
iron,  and  are  keyed  to  their  respective  axles  FF,  which  run 
in  long  axle  boxes.  Each  axle  box  is  attached  by  means  of 
;m  arm  to  a  hinged  joint  G  (Fig.  3);  between  the  inner  ends 
i»f  the  shafts  FF  and  the  outer  ends  of  the  differential  shafts 
DD  is  interposed  an  arrangement  of  links  and  disks  M  and  1 
( Fig.  2),  thus  permitting  a  certain  amaunt  of  vertical  play 
to  take  up  road  vibrations  due  to  inequalities  in  the  roads. 
— Motor  La r  Journal. 


Twor Speed  Transmission. 

This  transmission,  designed  by  R.  de  Met?,  11  rue  Leon- 
Cognict,  Parts*  is  especially  intended  for  light  vehicles. 

Upon  the  tnotor  shaft  A  is  screwed  a  shaft  B,  which  mid- 
way carries  a  coupling  box   C,  turning  with   the   shaft   but 
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movable  along  it.  This  coupling  box  has  on  each  of  its  sides 
a  crown  of  mortises  and  tenons  which  join  it  to  two  similar 
crowns  located  one  to  the  right  and  the  other  to  the  left,  ac- 
cording as  the  gear  is  thrown  one  way  or  the  other. 

On  each  side  of  the  coupling  box  are  two  pinions  each  con- 
nected with  a  crown  or  clutch  element.  One  of  these  pinions. 
D,  turns  idle  on  the  shaft  B.  the  other.  E.  is  fast  to  a  hollow 
shaft  G  which  turns  loose  in  the  shaft  B  and  carries  the  motor 
pinion  K. 


Fig,  2 


fig.  3 

A  small  shaft  M,  parallel  to  the  first  has  two  pinions,  D  and 
Q,  rigidly  connected  one  with  the  other  and  gearing  with 
the  pinions  D  and  E. 

The  mechanism  is  operated  by  means  of  a  double  fork  R, 
which  is  controlled  by  a  return  movement  through  a  handle 
acting  upon  the  rod. 

Lubrication  is  accomplished  through  the  shaft  B  which  is 
perforated  along  its  axis  and  is  supplied  by  the  lubricator  H. 
.Ml  the  moving  parts  are  encased  in  a  dust  proof  case  I,  which 
has  at  J,  a  device  for  fastening  the  gear  either  upon  the  frame 
of  the  vehicle  or  on  the  motor  itself.  The  small  pinion  K 
is  protected  by  its  ordinary  covering. 

When  we  throw  the  gear  C  to  the  left  the  hollow  shaft  and 
pinion  K  turn  with  the  same  speed  as  B.  The  gears  turn  idle 
in  the  box  and  the  vehicle  makes  its  normal  speed. 

When  the  gear  C  is  thrown  to  the  right  the  pinion  D  be- 
comes fast  to  the  motor  shaft  and  transmits  motion  at  ha'f 
the  speed  to  the  second  pinion  D,  solid  with  Q.  which  trans- 
mits to  E  again,  reducing  speed  one-half.  In  consequence  the 
pinion  K  rigid  with  E,  will  turn  the  shaft  B  at  a  speed  reduced 
in  proportion  to  the  number  of  teeth  in  the  four  reducing 
pinions,  which  can  be  varied  at  the  will  of  the  maker. 

When  the  coupling  box  is  at  its  middle  position  the  motor 
is  not  connected  with  the  mechanism. 

Fig.  3  shows  a  method  of  applying  this  reduction  gear  to  the 
De  Dion  motor  tricycles,  necessitating  the  addition  of  a  collar 
sliding  on  the  large  tube  in  the  rear  of  the  frame  for  the  regu- 
lation transversely,  a  piece  of  dovetail  slide  in  which  by  means 
of  the  screw  the  vertical  regulation  is  obtained,  the  vertical 
piece  carrying  also  the  horizontal  guide,  which  provides  for 
horizontal  regulation. 

This  reduction  gear  is  claimed  to  have  the  following  ad- 
vantages: 


1.  .\bsence  of  shock  and  jar  in  changing  speed,  because  the 
gears  are  always  in  mesh  and  in  motion. 

2.  Ease  of  attachment  and  regulation. 

3.  Ease  of  lubrication  and  repair. 

4.  Provision  for  disconnecting  the  motor  to  let  i:  cool  or  to 
give  a  freer  use  of  the  pedals  in  case  of  accident. 


A  New  French  5team  Carrias:e. 

The  illustrations.  Fig.  i.  3  and  4,  herewith  show  a  new 
light  steam  motor  carriage  which  has  lately  been  introduced 
in  France  by  the  Societe  Europeene  d'Automobiles  of  Paris. 
As  will  be  seen,  the  carriage,  which  is  built  in  accordance 
with  the  designs  and  patents  of  MM.  Tatin  &  Taniere,  is  a 
light  three-wheeled  iwo-scatcd  vehicle,  its  weight  complete 
being  only  about  350  kilogrammes,  or  about  yVj  cwt.  The 
boiler,  which  is  of  the  coiled  tube  flash  type,  is  mounted 
on  the  fore  splash-board  (C.  Fig.  3).  while  the  engine  M  is 
mounted  under  the  floor  of  the  carriage.  The  feature  of  the 
boiler  is  that  it  is  poiroleum-fircd.  The  oil  is  stored  in  a 
cylindrical   tank  v   (Fig    J)   underneath   the   seat   of  the   car- 


FIGS.   3  AND  4. 

riage.  To  this  tank  a  small  air  pump  n  is  attached,  by 
means  of  which  a  certain  degree  of  pressure  is  obtained  in 
the  former,  which   forces  the  liquid  out  of  the  tank    and 
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causes  it  to  pass  along  the  feed  pipe  b  to  the  tubular  vapori- 
zer B,  arranged  under  the  steam-vaporiring  coil  S*  The 
vaporizer  B  terminates  in  four  liibular  nozzles,  the  ends  of 
which  communicate  with  four  tubes  leading  into  the  exhaust 
C.  The  water  tank  L  is  also  located  underneath  the  seat, 
and  has  a  capacity  sufficient,  it  is  stated,  for  a  run  of  from 
8o  to  120  kilometres,  on  a  level  road.  From  the  tank  L 
(Fig,  3)  the  water  is  pumped  to  the  boiler  by  hand  at  start- 
ing, but  automatically  afterwards  through  a  connection  be- 
tween ihe  motor  and  the  pump,  this  being  so  arranged  that 
should  the  speed  of  the  motor  become  excessive  the  quantity 
of  water  allowed  to  pa<^5  to  the  boiler  is  automatically  de- 
creased. Both  the  petroleum  and  water  feed  pipes  are  pro- 
vided  with  cocks,  so  that  the  supply  of  either  may  be  shut 
ofif  by  the  driver  at  any  moment.  The  motor  itself  (M,  Fig 
3)  is  of  the  horironta!  double-acting  type,  without  compris- 
ing any  special  feature. 

As  regards  the  transmission  of  the  power  from  the  crank- 
shaft to  the  rear  road  wheels,  it  will  be  seen  from  Fig.  4 
that  the  shaft  A  carries  at  its  ends  two  gear  wheels  Ee  of 
different  sizes,  the  vehicle  being  provided  with  two  speeds. 
These  wheels  engage  with  corresponding  gear  wheels  loosely 
mounted  on  an  intermediary  shaft  a.  Mounted  on  this  shaft 
are  two  clutches  (not  shown  in  Fig.  4);  the  latter  are  con- 
nected to  and  controlled  by  the  hand  wheel  m  (Fig.  3).  and 
are  so  fitted  on  the  shaft  that  while  revolving  with  it  they 
are  free  to  slide  in  and  out  of  gear  under  the  action  of  the 
hand  wheel  m.  When  one  clutch  is  in  gear  the  other  is  out. 
and  vice  versa,  while  with  a  point  on  the  hand  wheel  m  in  a 
central  position  the  motor  is  entirely  put  out  of  gear  with 
the  power-transmitting  mechanism.  From  the  shaft  a  the 
power  is  transmitted  through  one  chain  and  the  sprocket 
wheels  Pp  to  the  right  hand  rear  road  wheel,  which  is 
mounted  loosely  on  the  rear  axle,  the  use  of  a  differentia] 
gear  being  in  this  way  obviated.  In  addition  to  being  able 
to  throw  the  engine  out  of  gear  with  the  power-transmitting 
mechanism,  the  driver  is  provided  with  a  foot  pedal  (h, 
Fig.  4),  which  controls  brakes  acting  on  both  the  rear  wheels. 
The  engine  is  also  so  arranged  that  it  can  be  instantly  re- 
versed, a  backward  motion  being  in  this  way  provided.  The 
front  wheel  is  mounted  between  forks  similarly  as  in  a  bicy- 
cle, the  steering  being  effected  by  means  of  a  long  bar  (f» 
Fig.  3)  brought  within  easy  reach  of  the  driver.  The  wheels 
are  of  the  suspension  type,  and  are  fitted  with  pneumatic 
tires.  The  Societe  Europeene  is  also  making  a  four-wheeled 
four-seated  steam  dog-cart,  illustrated  in  Fig.  2,  the  boiler 
engine,  and  transmission  being  identical  with  that  above 
described.  The  weight  of  this  vehicle  is  stated  to  be  450 
kilogrammes,  or  nearly  9  cwt.  The  makers  claim  that  a 
speed  of  25  kilometres  per  hour  can  easily  be  attained  by 
iheir  vtbic^€&.^-M0t0r  Car  Jt^Mru^L 


riotor  Carriages  for  Hire. 

On  this  page  we  illustrate  a  handsame  vehiclci  whicb, 
according  to  the  Moh>r  Car  Jtmrnal^  Ihc  Motor  Coupe  Co., 
of  London,  are  now  letting  out  on  hire  for  private  use 
in  town  or  country  for  short  or  long  periods.  The  cars  arc 
of  the  Daimler  (Canstatt)  type;  the  engine  (four  H.  P.  nomi- 
nal) being  placed  at  the  rear  of  the  carriage,  and"  morion  com* 
municated  to  the  rear  road  wheels  by  means  of  internal  gear- 
ing wheel  and  pinion.  They  are  certainly  the  most  luxurious- 
ly fitted  vehicle  yet  let  on  hire,  and  the  company  should  have 


MOTOR  COUPt  FOR  HIRE, 

no  difficulty  jn  readily  placing  every  vehicle  in  active  work. 
They  are  capable  of  traveling  very  long  distances,  being  pro- 
vided with  ample  water  supply  and  also  coolers. 

It  is  a  leading  feature  of  the  company's  operations  that 
those  attending  balls  and  theatres,  etc.,  will  be  specially 
catered  for.  The  tariff  is  a  low  one,  and  it  is  only  fair  to  state 
that  thoroughly  competent  drivers  are  employed.  The  charges 
quoted,  fur  reference  for  others  letting  motor  vehicles,^  we 
reproduce:  First  two  hours,  los,,  each  hour  after  4s,  6d,; 
dinner  or  theatre  (single),  7s.  6d. ;  to  and  from  theatre,  15s.; 
balls  or  receptions  or  opera,  £1:  one  day  not  exceeding  nine 
hours,  £2  2s.;  one  week  of  six  days  (hirer  to  pay  for  all  oil 
used),  £7  78*;  Saturday  afternoon  to  Monday  morning* 
£4  45. 


We  have  received  from  Ulrico  Hoepli,  publisher  of  Milan, 
Italy,  a  manual  of  the  automobile  in  Italian  by  G.  Pedretti, 
a  well- known  mechanical  engineer  of  the  Peninsula.  The 
work  contains  a  large  amount  of  engineering  data  and  gen- 
eral information  of  interest  to  the  student  and  user  of  the 
motor  vehicle   who  is  familiar  with  the  Italian  tongue. 
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UNITED  STATES  PATENTS. 


No.  628,967.— Electrically-Driven  Vehicle.  Henry  Van 
Hoevenbergh,  of  New  York,  N.  Y.,  Assignor  to  Noah  C. 
Rogers,  of  Greenwich,  Connecticut. 

Fig.  I  is  a  side  elevation  of  the  controlling  apparatus,  the 
outlines  of  a  vehicle  containing  the  same  being  shown  in  dot. 
Figs.  2  and  3  are  views  of  detents  of  the  controlling  device; 
and  Fig.  4  is  a  diagram  of  the  electric  circuits,  showing  their 
relation  to  the  regulating  devices. 
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I  represents  a  foot-lever  pivoted  on  the  vehicle-frame  and 
located  on  the  side  where  the  driver  is  most  accustomed  to 
sit — commonly  the  right  side.  It  is  pivotally  connected  with 
a  rack-bar  2,  supported  by  and  sliding  in  a  yoke  3,  pivotally 
suspended  from  a  sleeve  4  (see  Fig.  3)  on  the  armature-shaft 
of  the  propelling  electric  motor  5.  Secured  to  the  sleeve  4 
on  the  outside  is  a  gear-wheel  6,  cooperating  with  the  rack, 
and  on  the  inside  a  brush-arm  7,  carrying  two  trailers  or 
brushes  8  9,  the  former  adapted  to  engage  a  series  of  con- 
tact-blocks, between  which  are  interposed  resistance-coils  10. 
(See  Fig.  4.)  The  contact-blocks  are  arranged  in  circular 
order,  and  the  parts  are  so  arranged  that  the  brush  8  may 
be  made  to  sweep  the  entire  circle  and  the  arm  finallv 
brought  against  a  stop  2  when  the  friction-brake  is  set.  The 
foot-lever  is  controlkd  by  a  spring  12.  which  normally  holds 
it  in  a  position  in  which  the  resistance  is  cut  out.  the  arma- 
ture short-circuited,  and  the  friction-brake  set.  The  brake- 
shoe  13  is  mounted  on  a  lever  14,  journaled  in  a  standard 
secured  to  the  vehicle-frame,  said  lever  being  connected  by  a 
rigid  link  15  with  the  foot-lever.    The  foot-lcvcr  carries  a 


spring-dog  16,  (See  Fig.  3,)  adapted  to  engage  any  one  of  a 
series  of  detents  17,  mounted  on  a  circular  frame  18.  to  ar- 
rest it  at  any  desired  position  to  graduate  the  strength  of 
current  as  desired  to  suit  the  speed  or  grade.  A  reversing- 
switch  19  permits  the  armature-circuit  of  the  motor  to  be 
reversed  and  therefore  the  direction  of  movement  of  the 
vehicle. 

The  operation  of  the  organization  will  best  be  understood 
from  the  diagram  Fig.  4.  In  the  position  shown  the  motor 
is  in  action  at  partial  speed,  part  of  the  resistance  10  having 
been  cut  out.  The  field-magnet  and  armature  are  shown  as 
series  connected,  but  may  be  in  shunt  relation,  as  preferred. 
Current  passes  from  the  supply-circuit — a  trolley-wire  or 
other  source — through  a  circuit-closer  (not  shown)  by  way 
of  conductor  20  through  such  part  of  the  resistance  10  as 
may  be  included  by  the  position  of  the  brush  8,  through  the 
latter  to  a  brush  bearing  on  a  collar  at  the  hub.  thence  by 
conducter  21  to  the  reversing-switch,  thence  to  the  armature 
and  back  to  the  other  pole  of  the  switch,  and  thence  to  the 
field-magnet  coil  and  back  to  the  return  supply-wire  by  con- 
ductor 22.  In  stopping  the  vehicle  the  driver  pushes  with 
his  foot  on  lever  i,  thus  gradually  cutting  in  resistance  to 
the  motor-circuit  and  slowing  the  motor  down  until  the 
brush  8  is  brought  to  the  final  contact-block  23,  when  the 
brush  9  engages  contact-block  24.  Thus  it  will  be  seen  that 
the  movement  of  the  foot-lever  through  a  short  arc  shifts 
the  brushes  of  the  rhe  stat  over  almost  a  complete  circle  by 
reason  of  the  multiplying-gear  afforded  by  the  rack  and  pin- 
ion which  operate  the  rheostat.  The  motor  then  acts  as  a 
short-circuited  generator  having  an  independently-charged 
field-magnet,  and  a  powerful  magnetic  brake  is  brought  into 
action  to  check  the  speed  of  the  armature  and  slow  down 
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the  vehicle,  the  field-magnet  being  excited  by  current  flow-      the  several  levers  or  handles  being  respectively  connected  by 


ing  over  conductor  20  through  the  resistance-coils  of  the 
rheostat  to  the  contact-segment  23  thereof,  thence  by  the 
brush-lever  to  contact  24  through  the  field-magnet  and  out 
by  conductor  22,  and  the  armature-current  flowing  from  one 
pole  of  the  switch  over  conductor  21  to  the  brush-lever, 
across  the  latter  to  contact  24,  and  back  to  the  other  pole  of 
the  switch.  On  further  pressure  of  the  foot-lever  the  fric- 
tion-brake is  set  and  the  vehicle  is  brought  to  rest,  where  it 
is  held  until  the  foot-lever  is  released.  In  case  it  is  desired 
to  back  the  vehicle  the  reversmg-switch  is  operated  and  the 
foot-lever  is  partially  released.  It  will  thus  be  seen  that  the 
entire  control  of  the  motive  power  as  to  spe^d  or  rest  is  by 
the  driver's  foot,  permitting  the  driver  to  use  both  hands 
to  operate  the  steering-gear.  The  latter  may  be  of  any  ap- 
proved kind.  It  has  been  deemed  unnecessary  to  show  it, 
as  it  forms  no  part  of  the  invention.  This  organization  per- 
mits the  vehicle  to  be  controlled  by  the  simple  and  natural 
method  used  on  horse-drawn  vehicles  and  the  one  which  is 
exclusively  resorted  to  in  sudden  emergencies,  and,  more- 
over, requires  a  minimum  amount  of  exertion  upon  the  part 
of  the  driver,  as  it  leaves  his  hands  free  to  manipulate  the 
steering-gear. 

No.  629,079.— Electrically  Propelled  Vehicle.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.  Application  filed  March  4,  i899. 
This  refers  to  the  design  of  the  body  and  the  arrangement  of 
the  batteries  in  the  vehicle. 

Reissue  No.  11,760.— Morton  Vehicle.  Andrew  h.  Riker. 
New  York,  N.  Y.  Original  No.  620,968,  dated  March  14. 
1899.  Application  for  reissue  filed  June  3,  iSpQ.  This  patent 
refers  to  the  running  gear,  brake,  steering  gear,  etc.,  and 
has  already  been  described  in  our  columns. 

No.  627,962— Roller  Bearing.— William  B.  Allen,  Hartford. 
Conn.,  Assignor  to  the  Premier  Manufacturing  Company, 
same  place,  FUed  Nov.  26,  1897.  Serial  No.  659,727.  (No 
model.) 

No.  628,469.— Gearing.— Thomas  Humpage,  Bristol,  Eng- 
land.   Filed  Dec.  30,  1897.    Serial  No.  664^96.    (No  modd.) 

♦ 

BRITISH  PATENTS. 

No.  6,915— Improvements  in  Motor  Road  Vehicles.  Pooc 
Mfg.  Co.,  Hartford,  Conn. 

Claim. — A  motor  vehicle  having  four  independent  operating! 
levers  or  handles,  one  for  each  foot  and  hand  of  the  driverj 


independent  means  to  the  steering  mechanism,  to  the  speed 
controlling  mechanism,  to  the  brake,  and  to  the  clutch  device 
for  controlling  the  connection  betweei/  the  motor  and  the 
driving  wheels,  reversing  mechanism  with  its  operating 
handle  located  adjacent  to  the  speed  controlling  handle  or 
lever,  and  a  device  for  interlocking  the  reversing  handle  or 
lever  and  the  speed  controlling  handle  or  lever  whereby  the 
former  cannot  be  operated  except  when  the  latter  is  in  its 
initial  position. 

No.  6,605 — Improvements  in  Motor  Road  Vehicles.  Pope 
Mfg.  Co.,  Hartford,  Conn. 

This  invention  relates  to  the  propulsion  of  light  motor  ve- 
hicles which  are  dependent  in  parts  upon  the  strength  of  the 
driver  or  operator  and  in  part  upon  some  other  propulsive 
force,  or,  in  other  words,  of  vehicles  in  which  the  operation 
of  the  motor  is  to  some  extent  effected  or  assisted  or  supple- 
mented by  the  driver.  Vehicles  of  this  description  arc  used 
for  such  purposes  and  under  such  conditions  that  their  me- 
chanism should  be  simple  and  light  and  should  answer 
promptly  and  proportionately  to  the  governing  or  control- 
ling action  of  the  driver  or  operator,  and  such  action  should 
be  intuitive  and  natural.  The  object  of  this  invention  is  to 
provide  a  motor  vehicle  in  which  the  energy  of  the  driver  or 
operator  in  working  a  pump  or  other  apparatus  to  supply 
varying  quantities  of  explosive  mixture  to  an  explosion 
engine  or  motor  shall  be  proportionately  multiplied  through 
the  action  of  such  motor  to  effect  the  propulsion  of  the 
vehicle,  whereby  the  movement  of  the  vehicle  shall  respond 
promptly  to  the  will  of  the  driver  or  operator.  In  the  accom- 
panying drawings,  in  which  the  invention  is  illustrated — 

No.  278. — Improvements  in  Motor-Propelled  Road  Ve- 
hicles. WUliam  Peck,  F.  R.  A.  S.,  F.  R.  S.  E.,  Edinburgh, 
Scotland. 


j^cjsr?- 


The  motor  a  is  supported  between  springs  b  on  a  frame  c 
capable  of  rotating  in  an  upper  frame  c*  provided  with  slides 
c*  capable  of  sliding  vertically  in  guides  d  carried  by  the 
forepart  of  the  frame  e  upon  which  the  body  of  the  vehicle 
(which  is  not  shown  and  which  may  be  of  any  approved  de- 
sign) is  mounted.  The  frame  e  is  preferably  built  of  tubes 
and  junction  pieces,  after  the  manner  in  which  a  bicycle 
frame  is  made.  The  front  part  of  this  frame  is  made  of 
pyramidal,  or  arched,  form  and  carries  a  guide  e^  encircled 
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by  a  spring  f  which  constitutes  a  yielding  support  for  the 
vehicle-body.  On  a  cross-bar  c'  of  the  frame  c  is  pivotally 
mounted  a  chain  wheel  c*  around  which  passes  a  chain  g 
passing  also  around  a  chain  wheel  h  on  a  vertical  sh  ft  pass- 
ing through  the  tubular  post  h*  and  having  a  handle  h*  at 
top,  by  which  the  speed  can  be  altered  by  shifting  clutches 
j*  k*  connected  together  by  a  rod  h*  movable  in  relation  to, 
and  parallel  with,  the  front  wheel  axle,  to  put  into  operative 
connection  with  the  motor,  either  the  slow  speed  wheels  at 
j  or  the  quick  wheels  at  k;  the  rod  h*  is  provided  with  a 
pin  or  projection  h*  which  engages  with  a  slot  in  the  chain- 
wheel  c^  so  that  when  the  said  wheel  is  rotated  the  necessary 
movement  will  be  imparted  to  the  rod  h*  and  adjustable  por- 
tions of  the  clutches  j*  k\  The  motor  a  drives  the  axle  of 
the  front  wheels  by  means  of  a  worm  i  Fig.  2,  engaging  with 
a  worm  wheel  on  a  countershaft  i*  provided  with  toothed 
wheels  gearing  with  the  slow  speed  and  quick  speed  wheels 
j,  k  on  the  axle.  The  handle  and  lever  at  1  is  for  steering, 
by  turning,  by  means  of  the  rod  1',  the  lower  frame  c  in 
either  direction  in  the  frame  c'. 

The  accumulators  (or  tanks  as  the  case  may  be)  are  sup- 
ported by  a  carrier  m  suspended  by  springs.  The  hind 
wheels  have  on  their  axes  brake  pulleys  n  with  straps  n* 
around  them  secured  at  one  end  to  depending  brackets  n* 
and  at  the  other  end  to  levers  on  a  rocking  shaft  p  actuated 
by  a  foot  lever  p*. 


SPECIAL   NOTICES. 


AdrwUfmwmtM  laMited 


uoder  this  hMullas  at  $2.00  ao  Inch  for 
Usue,  payable  la  advance. 


Factory  For  Sale  or  Lease. 

Central  location,  35,000  square  feet  in  two  floors, 
equipped  with  steam  power,  healing  and  lighting. 
Shafting,  pulleys,  etc.,  all  ready  for  immediate  occupa- 
tion. SPECIALLY  SUITED  FOR  AUTOMOBILE 
CONSTRUCTION.  Address  R.  H.  FLOYD-JONES, 
790  Old  Colony  Building,  Chicago. 


DISPLAYING   HORSELESS  VEHICLES. 
FOR    SALE. 

A  centrally  located  corner  property,  40  x  60,  in  Allegheny 
City,  Pa.,  where  a  Bicycle  business  is  established  since  1888; 
40  leet  front  on  Ohio  Street,  a  main  business  street  in  center  of 
the  city,  and  60  feet  fronting  on  Cedar  Avenue.  One  of  the 
finest  and  largest  asphalted  streets,  18  to  24  yards  wide,  face  to 
East  Ohio  Park,  only  three  squares  from  City  Hall  and  Car- 
negie Library  Building,  it  is  suitable  especially  for  displaying 
and  handling  Horseless  Carriages,  and  it  is  practically  the  finest 
location  in  Pittsburgh  and  Allegheny  City  for  that  purpose. 
Also  located  especially  for  a  Hiring  and  Livery  Stable  and 
starting  point  for  Excursions  on  Horseless  Vehicles,  and  Station 
House  for  transferring  passengers  to  side  streets,  etc.  The 
property  is  located  at  the  corner  of  Cedar  Avenue  and  East 
Ohio  Street,  Allegheny  City,  Pa.  AllcKhcny  is  a  connected  city 
with  Pittsburgh,  Pa.,  and  will  be  with  Greater  Pittsburgh  sooner 
or  later.  The  streets  in  Allegheny  City  are  all  asphalted,  and 
the  country  roads  are  also  in  good  condition.  Will  sell  reason- 
ably. Address  the  Owner,  JOHN  A.  PIETSCH,  Corner  of 
Cedar  Avenue  and  East  Ohio  Street,  Allegheny  City,  Pa. 


OLUF  TVBERG9  Member  Am.  Soc.  M.  E., 

95  and  97  Liberty  Street,  N«w  York  CItjr. 
Deaigner  of  General  mnd  Speciml  Mmmhinery. 
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FOR   SALE. 

Steam  Motor  Vehicle,  to  manufacture ;  four  cylinder 
motor,  patented,  two  more  applied  for,  several  other 
patentable  features.  Automatic  water  control  and 
powerful  new  gasoline  burner.  Call  on  or  address 
J.  B.  WEST,  105  Meigs  Street,  Rochester,  N.  Y. 


Graphite  Lubricants, 

ALL  KINDS.  ACCORDING  TO  WANTS. 

Special  preparations  for  Gears  of  Electric  Motors  and  for  Cylinden  ai 
Motor  Ensrines.    Send  Car  Citcttlars  and  Fflcca« 

Joseph  Dixon  Crucible  Co.,   -  Jersey  City,  N.  J. 


FOR    SALE. 

2,  3  and  4  H.  P.  Gasoline  Motors,  manufactured 
by  The  St.  Louis  Gasoline  Motor  Co.  These  motors 
are  new,  light  weight  and  suitable  for  motor  wagons; 
also  a  motor  wajj^on  gearing  with  complete  steering 
device,  ball-bearing  axles,  etc.  J.  S.  THIELL,  2240 
6th  Avenue,  Troy,  N.  Y. 


A  European  Firm,  well  equipped  with  the  LATEST 
AMERICAN  TOOL  MACHINES,  wishes  to  take  the 
EXCLUSIVE  MANUFACTURING  AND  SELLING 
RIGHT  FOR  EUROPE  of  a 

FIRST-CLASS  AUTOMOBILE  MOTOR, 

simple  and  durable  in  construction,  and  if  possible, 
without  noise  or  odor.     B.  S.  36,  Horseless  Age. 


PALMER  CASOUMB 

ENGINES 


Both  Stationary 
and  Marina, 

^  \  Engine  Castings. 
>  Launches. 
]  Carriage  Motoff. 

Sleetrieal  SuppUeam 
■  ^  Tel«|iikcMi««. 

MIANUS  ELECT,  CO,^  -  Mianus,  Coaa^ 
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In  the 
Interest  of  the 

IVIotor  Vehicle  Ipdustrg. 

ESTABLISHED   1895. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies,  10  Cents. 

OFFICE  OF  PUBLICATION 

fimericaip  Tract  Society   Building,   l^assau  and  Spruce  Streets, 

NEW   YORK. 


THE  AMERICAN  MOTOR  CO. 


I«lfflitest,  Strongrest,  Simplest  iriotor  Made. 

Runs  toith  Gasoline,  Kerosene  or  Gas. 

FROM  1  TO  30  H.  P. 

IGNITION    OUTFITS 

Con«<«fiit<7  of  AMERICAN  COIL,  IGNITION  PLUG  and 
SPECIAL  PRIMARY  or  STORAGE  RATTKRIES;  only 
abtolutety  reiiablm  method  of  aparkiny  mtnall  motors     .    . 

ALSO   MANUFACTURERS   OF 

SPECIAL  WIRE  WHEELS,   REAR  AXLES,  DIFFERENTIALS,  CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES. 

AMERIGIN  MOTOR  CO.,    -       -    32  Broadway,  NEW  YORK. 


No.  2,  3>^   B.   H.   P. 


THE  AUTOMOBILE   GO.   OF  AMERICA. 

ManufaeturerM    of 

NIOXOR    VEHICLES, 

HYDRO-CARBON   SYSTEM. 
FOUR   OR  FIVE  DIFFERENT  TYPES  for  pleasurt  and  business  on  exMbltioi. 


aTAvrrnpK  pbjbtov,  4  a.  p.  motor. 


HUDSON  BITIT.DIXO, 


New  Vork. 


Six  Passenger  Hydrocarbon  Motor  Carriage. 


THE 

QEOHETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  they 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  arc  interested    in   screw    machine   work   of  any  | 
kind  it  will  pay  you  to  investigate  this  line  of  j 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads,  \ 
Adjustable  Collapsing   Taps,  and  \ 

Adjustable  Hollow  Milling  Tools, 

Manufactured  by  the 

GEOIVIETRIC  DRILL  CO.,i 

Westville,  Conn.,  U.  S.  A. 


SIX    I'ASSKNCKK    MACHINE 


hDbb 


DESCRIPTI¥E 
MATTER  OH  DEmND. 


A  beautiful  ride  to  your  summer  home  in  the  mountains. 
You  can  live  in  the  country  twenty  miles  away  and  transact 
your  regular  business  in  the  city  if  you  own  a  Haynes  Apperson 
Gasoline  Motor  Carnage. 

Write  for  full  description  of  t)ur  large  variety  of  carriages. 

THE  HAVNES-APPERSON  CO., 

KOKOMO.    IND. 
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Western  Roads. 


Eastern  people  have  a  total  misconception  of  the  nature  of 
the  roads  in  the  middle  and  far  western  sections  of  the  United 
States.  The  impression  seems  to  prevail  that  out  on  the  plains 
and  in  the  Rocky  Mountains  roads  are  of  the  worst  border 
type,  full  of  ruts,  boulders  and  sharp  stones,  and  requiring 
grades  of  25  to  30  per  cent.  The  transcontinental  tourists  who 
Fet  out  a  month  ago  for  the  Pacific  coast  have  been  repeatedly 
warned  to  beware  of  the  Rocky  Mountain  roads,  which  would 
surely  be  their  undoing.  The  difficulties  of  the  East  were  but 
molehills  compared  with  the  mountains  of  the  West. 

Anyone  who  is  familiar  with  the  roads  of  Nebraska,  Kansas, 
Iowa,  Colorado,  Wyoming  and  Utah  will  confirm  the  state- 
ment that  in  these  high  plateaus  the  roads  are  among  the 
finest  in  the  world.  They  are  natural  roads,  needing  no 
making,  and  retaining  their  hard  and  smooth  surface  in  nearly 
all  kinds  of  weather.    Speeds  of  18  to  20  miles  an  hour  could 


safely  be  taken  there  almost  without  interruption  for  hundreds 
of  miles.  As  for  the  chimerical  grades  which  Eastern  people 
imagine  must  necessarily  exist  in  these  mountainous  regions, 
the  wagon  road  leading  up  to  the  summit  of  Pike's  Peak  has 
only  a  10  per  cent,  grade,  and  the  cogwheel  railroad  by  which 
tourists  generally  ascend  the  mountain  rises  at  an  incline  of 
only  25  per  cent.  Some  sharp  stones  and  ledges  are  encoun- 
tered in  passing  over  the  Rockies,  but  it  would  be  very  easy  to 
find  worse  roads  in  the  Eastern  States  than  any  which  the 
transcontinental  tourists  will  encounter  in  the  West,  should 
their  carriage  survive  the  ordeal  of  the  early  stages  of  the 
journey. 

The  Rocky  Mountain  plateau  is  an  ideal  place  for  all  kinds 
of  motor  vehicles.  Strong  brakes  and  special  shoes  to  protect 
the  tires  from  the  stones  will  be  desirable,  but  the  country 
is  socially  and  topographically  favorable  for  the  motor  vehicle. 

The  Demonstrating:  Arena. 


The  practical  value  of  the  demonstrating  arena  or  track  has 
been  proved  to  the  satisfaction  of  the  English  motor  vehicle 
trade  by  the  experience  of  the  two  exhibitions  just  held  there. 
While  the  public  are  no  doubt  interested  in  seeing  motor 
vehicles  arrayed  on  view  at  exhibitions,  where  comparisons 
may  easily  be  made,  and  a  conception  may  be  had  of  the  tout 
ensemble  of  an  industry,  an  intimate  acquaintance  with  the 
machine  can  only  be  gained  by  taking  a  seat  in  it  and  enjoying 
the  sensations  of  the  new  locomotion.  Next  to  driving  a  motor 
carriage,  riding  in  one  is  the  best  educator,  and  few  will 
be  content  long  with  the  role  of  passenger  if  they  can 
operate  a  motor  carriage  of  their  own. 

The  demonstrating  arena  should  always  be  an  adjunct  of  a 
motor  vehicle  exhibition,  and  if  the  old  traditional  bicycle  ex- 
hibition buildings  do  not  afford  facilities  for  the  operation  of 
vehicles,  new  sites  should  be  sought  where  land  for  the  pur- 
pose is  available.  The  public  want  to  see  the  vehicles  in 
motion. 
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Speed  Limit  Increased. 

In  England  the  speed  limit  of  8  miles  an  hour  for  motor 
vehicles  of  two  tons  weight  is  becoming  irksome,  and  a  senti- 
ment is  spreading  that  will  no  doubt  soon  result  in  a  petition 
to  increase  the  speed  at  which  such  vehicles  can  lawfully  be 
run  to  10  or  I2  miles  an  hour.  This  petition  is  quite  certain 
to  be  favorably  entertained  by  the  authorities,  and  an  increase 
to  at  least  lo  miles  an  hour  will  soon  be  allowed,  and  this  in 
turn  may  be  safely  exceeded  when  motor  vehicles  are  in 
more  general  operation  and  the  knowledge  of  their  control 
is  as  common  as  the  art  of  driving  a  horse  is  to-day. 

However,  in  fixing  the  limit  low  at  the  start  the  authorities 
took  a  prudent  course  in  the  interest  of  the  public  safety  and 
the  new  industry  itself.  The  learner  cannot  expect  to  do  what 
the  expert  finds  easy  as  habit  can  make  it. 


Controlling  Levers. 

The  remarks  on  steering  which  were  made  in  a  recent  issue 
will  bear  supplemeting.  A  mode  of  steering,  which  is  applica- 
ble to  one  style  of  vehicle  will  not  be  applicable  to  another. 
On  the  French  racing  machines  the  usual  steering  lever  has 
been  discarded  in  favor  of  the  wheel,  inasmuch  as  the  former 
was  too  sensitive  for  the  highest  speeds.  For  a  gasoline  pleas- 
ure vehicle,  where  the  control  of  speed  is  of  prime  importance, 
two  levers  have  been  found  best,  and  the  same  will  doubtless 
be  true  of  heavy  work  wagons  of  all  kinds ;  but  in  an  electric 
pleasure  carriage  like  that  of  Mr.  Sperry,  recently  described  in 
our  columns,  with  its  automatic  devices  and  easy  control, 
both  functions  of  control  might  be  successfully  combined  in 
one  lever.  It  docs  not  follow,  however,  that  this  method  of 
control  could  be  generally  imitated  with  success. 


None  But  Teetotalers. 


our  "Lessons  of  the  Road"  columns  have  repeatedly  shown 
that  a  large  proportion  of  the  accidents  ascribed  to  the  motor 
vehicle  are  due  to  the  stupidity  of  drivers  who  habitually  drive 
with  loose  reins,  so  that  quick  control  of  their  horses  is  im- 
possible or  are  themselves  more  frightened  than  their  horses 
at  the  appearance  of  a  horseless  vehicle.  The  majority  af  the 
runaways  in  our  streets  are  undoubtedly  caused  by  this  same 
lack  of  attention  to  their  business  on  the  part  of  those  in- 
trusted with  the  driving  of  horses,  for  if  a  frightened  horse  is 
properly  checked  and  pacified  before  he  is  terror-stricken  and 
unmanageable  a  runaway  is  averted.  But  when  the  reins  arc 
hanging  limp  over  the  dashboard  and  the  driver  is  dreaming 
or  seeing  the  sights  the  horse  soon  gets  the  start  and  escapes 
all  control. 

The  driver  of  a  horse  (the  horse's  owner  is  responsible  for 
the  driver)  is  assuming  a  moral  and  legal  responsibility  when 
he  brings  an  animal  upon  the  highway,  where  all  have  equal 
lights  with  himself,  and  the  time  has  arrived  when  this 
responsibility  must  be  recognized  and  drivers  held  accountable 
for  the  animals  they  guide.  The  drivers  of  motor  vehicles  will 
for  some  time  at  least  be  under  strict  .surveillance,  and  justice 
demands  that  drivers  of  horses  be  treated  in  the  same  manner. 
"Accident,"  "uncontrollable  beast,"  etc.,  will  not  prove  as 
satisfactory  excuses  hereafter  as  they  have  in  the  past.  Un- 
controllable beasts  should  not  be  allowed  on  the  highways,  and 
for  accidents  that  are  ascribable  to  carelessness  somebody 
must  be  made  to  pay. 

A  little  later,  when  the  inferiority  of  the  horse  as  com- 
pared with  the  motor  is  generally  admitted,  the  horse  will  be 
quietly  and  quickly  dropped  until  the  responsibility  as  between 
horse  and  motor  will  be  clearly  fixed  where  it  has  always  be- 
longed— on  the  owner  of  an  untamable  brute  which  man  has 
cowed  and  beaten  into  partial  subjection,  but  which  in  revenge 
bursts  his  bonds  occasionally,  carrying  ruin  and  death  through 
our  streets. 


What  has  been  said  in  these  columns  in  regard  to  the  su- 
perior character  and  abilities  of  motor  vehicle  drivers  as  com- 
pared with  horse  drivers  finds  confirmation  in  the  report  from 
England  that  a  motor  company  there  running  a  line  of  public 
vehicles  includes  among  the  conditions  under  which  its  drivers 
are  hired  a  clause  stipulating  that  they  must  be  teetotalers. 
The  employer  of  motor  drivers  at  this  incipient  stage  has  every 
reason  to  be  careful  of  the  kind  of  men  he  selects  to  take 
charge  of  his  vehicles.  The  eye  of  the  public  is  on  him,  and  the 
industry  in  which  he  has  embarked  has  not  yet  felt  the  depress- 
ing effect  of  over-competition  to  reduce  wages  and  lower  the 
standard  of  labor  in  its  ranks. 


Careless  Drivers  of  Horses. 


The  motor  vehicle  is  rendering  good  public  service  in  ex- 
posing the  carelessness  of  drivers  of  horses.     Contributors  to 


The  Mortality  Among:  the  Chauffeurs. 

Recent  advices  from  Paris  furnish  additional  proof  of  the 
timeliness  of  the  warnings  against  excessive  speeds  which  have 
been  from  time  to  time  sounded  in  this  journal.  The  mortality 
among  the  chauffeurs  is  alarmingly  high,  and  even  the  French 
sporting  papers  begin  to  see  that  a  pastime  which  breaks  the 
necks  of  some  of  its  devotees  every  day  or  two  is  one  which 
none  but  undertakers  will  care  to  encourage. 

In  utilitarian  ethics  a  man  has  a  right  to  risk  his  own  life 
and  to  sacrifice  it  in  whatever  way  he  chooses;  but  when  in 
endangering  hh  own  life  he  exposes  the  community  to  like 
danger  with  himself,  he  violates  the  moral  law  and  becomes  an 
enemy  of  society.  Consequently,  it  is  necessary,  in  the  com- 
mon interest,  to  restrain  the  enthusiasm  of  those  whose  sport- 
ing proclivities  lead  them  to  misuse  the  common  roads.  Speed 
laws  are  enacted  to  preserve  the  safety  of  the  highways,  and 
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the  sporting  fraternity  are  compelled  to  build  private  tracks 
for  themselves,  where  they  can  break  their  records  and  break 
their  necks  without  interfering  with  the  rights  of  others.  This 
will  doubtless  be  done  in  France  soon,  and  will  be  the  outcome 
of  the  speed  craze  in  this  country,  too. 


A  Rocky  riountain  Climber. 


The  American  Electric  Vehicles. 


Denver,  Colo.,  mechanics  are  much  elated  over  the  success 
which  recently  attended  the  first  trial  run  of  a  motor  wagon 
built  by  Robert  Temple,  a  well-known  Denver  machinist,  of 
1,513  Wazee  St. 

The  vehicle,  which  resembles  a  mountain  wagon  in  general 
design,  was  built  to  order  for  a  doctor  of  Cripple  Creek,  who 
is  using  it  for  advertising  and  professional  purposes. 

The  full  seating  capacity  of  the  wagon  is  14,  although  on 
this  initial  trip  only  one  seat  besides  the  driver's  was 
carried. 

The  wagon  weighs  about  2,300  lbs.,  and  is  propelled  by  a 
gasoline  motor  weighing  400  lbs.,  and  developing  8  to  10  h.p. 
Two  cylinders,  s%  x  6,  and  made  of  steel  and  cast  iron,  are 
placed  in  line,  the  connecting  rods  being  offset  at  180°  to 
minimize  vibration. 

Hot  tube  ignition  instead  of  the  electric  is  employed,  as 
Mr.  Temple  believes  it  the  more  reliable  of  the  two. 

About  15  gals,  of  water  are  carried  to  supply  the  jacket,  and 
automatic  sight  feed  lubrication  keeps  all  the  bearings  well 
oiled.    The  bearings,  which  are  of  bronze,  are  of  large  surface. 

There  are  two  forward  speeds,  the  maximum  being  15  miles 
an  hour,  and  a  reverse,  obtained  by  means  of  belts  to  a 
countershaft  fitted  with  a  compensating  gear,  and  thence  by 
chain  and  large  sprockets  to  the  rear  wheels.  Intermediate 
speeds  are  obtained  by  throttling  the  mixture  from  the  seat. 
No  carbureter  is  required,  the  gasoline  being  vaporized  as  used. 

The  steering  lever,  which  is  at  the  rfght  of  the  driver,  works 
backward  and  forward,  and  for  the  regulation  of  speed  two 
levers  are  provided  at  the  left,  one  for  the  high  speed  and 
the  other  for  hill  climbing.  When  either  one  of  these  speed 
levers  is  pulled  back  it  sets  the  brake. 

An  electric  alarm  bell  is  controlled  by  a  button  in  the  floor 
convenient  to  the  foot. 

The  body  of  the  wagon  rests  upon  a  channel  steel  frame,  to 
which  is  bolted  the  motor  end  transmission  mechanism. 

The  trial  trip  of  this  wagon  was  probably  the  most  difficult 
ever  undertaken  by  an  untried  motor  wagon.  It  extended 
from  Denver  through  Colorado  Springs  and  Manitou  to 
Cripple  Creek,  the  famous  gold  fields,  a  distance  by  road  of 
nearly  175  miles,  fully  two-thirds  of  which  is  steep  hills,  varied 
by  stretches  of  the  loose  alkali  sand  for  which  the  Colorado 
plateau  is  famous,  yet  not  once  did  the  motor  fail.  The  brakes 
proved  insufficient,  and  the  hill  climbing  belt  will  be  replaced 
by  a  gear  to  secure  a  more  positive  transmission.  For  many 
miles  grades  of  15  per  cent,  or  more  were  climbed.  A  brace 
rod  of  iron  was  swiveled  to  the  rear  axle  and  allowed  to  drag 
upon  the  ground  as  an  additional  precaution  to  guard  against 
accident  in  case  of  the  failure  of  the  brakes. 

Mr.  Temple  is  so  well  pleased  with  his  first  performance  that 
he  will  design  and  build  a  special  type  of  motor  wagon  adapted 
for  use  in  the  Rocky  Mountain  region. 

The  2-in.  solid  tires  which  were  used  were  badly  cut  by  the 
sharp  stones  and  ledges  of  rock  encountered  on  the  roads. 


The  American  Electric  Vehicle  Co.,  of  Chicago,  111.,  are 
now  manufacturing  eight  standard  types  of  vehicles — a  run- 
about buggy,  a  four-passenger  brake,  dos-a-dos  trap, 
brougham,  stanhope,  delivery  wagon  and  an  open  runabout. 
Their  system,  which  is  now  well  developed,  exhibits  a  num- 
ber of  special  features  that  are  worthy  of  mention. 

They  have  adopted  the  single-motor  equipment  as  most 
economical  for  this  work. 

The  batteries  of  their  own  *  manufacture  are  25  per  cent. 
lighter  than  other  batteries  employed  for  the  propulsion  of 
vehicles.  The  grid  is  rolled  and  has  a  much  greater  number 
of  interstices  than  is  possible  in  a  cast  grid.  Both  plates  have 
the  same  number  of  interstices,  but  in  the  positive  they  are 
somewhat  heavier.  The  active  material  is  mixed  up  with 
oxide  and  finely  divided  metallic  lead,  and  is  pressed  into  the 
grid,  making  the  latter  homogeneous  and  compact.  After 
going  through  a  forming  process  the  plates  are  placed  in  jars 
of  special  design,  giving  greater  strength  at  the  corners  and 
permitting  ventilation  so  that  in  damp  weather  the  wagon  will 
dry  out  quickly.  Separators  give  extra  support  to  the  plates 
and  prevent  buckling,  and  also  keep  them  at  equal  distances 
apart,  so  that  they  discharge  equally  notwithstanding  the  vibra- 
tion of  the  vehicle. 

The  new  four-passenger  brake  which  was  on  the  floor  when 
the  editor  of  The  Horseless  Age  visited  the  factory  weighs 
2,850  lbs.,  and  is  of  solid  construction  throughout.  The 
body  is  supported  by  four  full  elliptical  springs,  fastened  by 
heavy  angle  irons  firmly  bolted  and  extending  across  the  entire 
body. 

The  rear  axle  is  a  solid  bar  2^  in.  square,  and  from  it  the 
motor  is  hung  on  sleeves,  provided  with  turn  sections  which 
fit  the  clamps  holding  the  motor,  and  also  having  two  exten- 
sion arms,  or  distance  rods,  supporting  the  bearings,  which 
are  of  the  ball  and  socket  type.  These  rods  maintain  an  equal 
distance  between  the  axle  and  the  gear  wheel,  so  that  through 
all  the  displacements  of  the  motor,  due  to  the  inequalities  of 
the  road,  the  gears  will  always  work  on  the  pitch  line.  These 
distance  rods  are  adjustable  for  wear  or  other  reasons. 

From  the  motor  casing  a  reach  bar  extends  to  the  forward 
axle  and  is  swiveled  thereto.  Extending  down  from  this  bar 
is  an  angle  arm  pivoted  to  the  motor  casing,  the  end  of  which 
angle  arm  has  an  eye,  through  which  passes  a  pivoted  bolt 
fastening  it  to  the  motor  casing.  On  each  side  of  this  bolt  is  a 
rubber  cushion  kept  at  equal  tension  by  two  jam  nuts.  In 
this  way  the  strains  are  distributed  over  the  frame,  and  the 
motor  and  transmission  work  freely  and  in  line  under  all 
conditions. 

The  forward  axle  is  fastened  to  the  springs  by  heavy  clips, 
and  terminates  at  each  end  in  strong  sockets  to  receive  the 
steering  pivots.  These  sockets  are  swedged  up  from  the 
solid  bar  without  welding.  The  sockets  and  the  steering  L  are 
made  of  unusual  length  to  provide  sufficient  bearing  surface. 
From  the  top  of  the  steering  L  extends  an  arm  to  the  rods  con- 
nected with  the  steering  lever. 

The  motor  is  of  4  h.p.,  capable  of  an  overload  of  50  per  cent. 
The  battery  consists  of  44  cells,  each  weighing  21  lbs.  com- 
plete. 

All  the  controlling  apparatus  is  directly  under  the  seat,  where 
it  is  readily  accessible,  the  automatic  charging  switch  also  being 
placed  there.  The  controlling  mechanism  is  operated  from  a 
gear  segment  mounted  on  a  small   shaft  connected  with  the 
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controlling  lever.  A  apriug  pawl  and  ratchet  insures  perfect 
cotitact  With  the  controller  at  every  step.  A  cam  device  i^ 
provided,  so  that  when  a  locking  key  is  withdrawn  the  circuit 
is  IjTokcn  in  four  places  and  the  lever  cannot  be  moved*  The 
vehicle  is  then  *.afc  from  meddling  hands.  When  the  lever  is 
at  the  starling  |>oin(<i,  all  the  connection?  for  charging  arc 
properly  made. 

The  wheeh  have  wooden  spokes  and  solid  hubs  of  cast  stecL 
Both  solid  and  pneumatic  tire>  are  furnished,  the  preference 
being  given  to  the  Flat  Tread  Pneumatic. 

This  company  has  five  storic-s  at  56  and  58  W.  Van  Btiren 
St.   entirely  devoted  to  the  manufacture  of  electric  vehicles. 


Transcontinental  Tourists. 


The  tran**contincntal  tourists  who  were  detained  at  Syra- 
cuse, N.  Y,,  by  the  breaking  of  one  of  the  cylinders  of  the  en- 
gine, and  were  compelled  to  send  to  the  factory  at  Stamford, 
Conn.,  for  another,  did  not  get  away  on  Wednesday,  as  antici- 
paled,  owing  to  the  improper  boring  of  the  new  cylinder.  They 
resumed  their  journey  toward  San  Francisco  on  Saturday, 
however,  hoping  to  make  up  for  lost  time. 


Haynes-Apperson  Cross  Country   Run* 

Khvoud  Hayncs  and  lidgar  Apperson,  who  left  Kokomo, 
Jnd„  Ia«*t  Monday  in  one  of  their  carriages,  bound  for  Brook- 
lyn, N.  v.,  where  the  vehicle  is  to  be  delivered  to  its  purchaser, 
Dr,  A,  A.  Webber,  reached  Buffalo,  N.  V..  on  Thursday,  via 
Cleveland.  There  they  were  delayed  for  a  time  by  a  punctured 
tire,  but  proceeded  on  their  way  Friday.  The  object  of  the 
foumcy  was  to  demonstrate  the  practical  running  qualities  of 
the  carriage  and  not  to  make  high  speed.  An  average  of  14 
miles  an  hour  has  been  maintained,  however,  from  the  start. 


A  Hotor  Pit. 


George  L.  Weiss,  of  Cleveland,  O.,  a  wdl-known  enthusiast 
in  the  cause  of  the  motor  vehicle,  is  having  his  barn  enlarged 
and  remodeled  with  special  reference  to  the  storage  and  care 
of  motor  carriages.  One  of  the  improvements  which  he  will 
introduce  will  be  a  motar  pit»  from  which  the  motor  and 
mechanism  of  a  motor  carriage  can  be  easily  inspected  and 
repaired. 


COMMUNICATIONS. 


Favors  Better  nufflers. 


San  Diego.  Cal.,  July  17,  1899. 
Editor  Horseless  Age: 

In  view  of  the  fact  that  one  of  the  greatest  objections  to  the 
gasoline  motor  carriage  is  scaring  horses,  I  am  somewhat  sur- 
prised that  manufacturers  do  not  use  more  efficient  mufflers. 

I  know  of  one  carriage  in  particular  which  has  just  con 
from  the  factory,  and  although  it  is  provided  with  an  in 
proved  mufHcr,  it  can  be  heard  several  blocks.  There  is  a  gas- 
oline launch  here  that  can  be  heard  2  miles.  The  engine  is  a 
new  one  and  built  by  one  of  the  largest  manufacturers.  This 
is  also  provided  with  a  muffler,  so  called. 

I  cannot  understand  why  manufacturers  continue  to  use  ob- 
solete and  inefficient  devices,  which  sometimes  seem  to  increase 
the  noise,  when  there  are  perfect  silencers  of  the  exhaust  on  the 
market. 

A  muffler  to  be  of  any  value  should  completely  stop  all  noise 
nf  exhaust  and  at  the  same  time  give  no  back  pressure.  This 
has  already  been  accmnplished.    Yours   respectfully, 

W.  E.  STEFFEY. 


i^o.  19,  Aug.  9,  1899. 
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Vas:ue  and  One-sided  Ideas  of 
Purchasers. 


Peoria,  111.,  July  24. 
Editor  Horseless  Age: 

There  is  a  large  opportunity  to*  study  the  one-sided  mental^ 
characteristics  of  both  horses  and  drivers  in  connection  with 
the  motor  vehicles.    Many  amusing  instances  occur  daily;  and 
some  very  interesting  reading  could  be  had  if  they  were  col- 
lected and  classified. 

It  is  commonly  supposed  that  the  noise  of  the  new  vehicle 
is  what  scares  horses,  but  it  is  very  easily  proven  that  such  is 
not  the  case.  Both  horses  and  drivers  recognize  that  it  is  a 
new  thing,  and  their  astonishment  sopietimes  amounts  to 
fright.  For  example,  when  coasting  hills  it  is  our  practice  to 
stop  the  motor  and  control  the  vehicle  by  clutches  or  brake,  or 
both,  so  that  there  is  no  puffing  nor  noise  of  gearing,  and  the 
wagon  is  practially  as  quiet  as  a  bicycle.  It  is  also  our  prac- 
tice to  go  slow,  keeping  the  vehicle  in  perfect  control,  and  with 
the  ability  to  stop  it  at  any  point  on  the  hill;  yet  under  these 
circumstances  horses  get  as  badly  frightened  sometimes  as 
when  the  motor  is  running,  proving  conclusively  that  it  is  not 
the  noise  that  scares  the  horse.  Neither -is  it  the  shape  of  the 
vehicle,  for  some  of  our  vehicles  can  not  be  told  at  a  glance 
from  horse  vehicles. 

It  is  the  simple  fact  that  a  vehicle  without  a  horse  is  a 
strange   and,  to  the  horse,  an  unaccountable  thing. 

Many  instances  could  be  cited  to  show  that  the  same  feel- 
ing exists  among  people,  particularly  children,  and  while  most 
people  have  no  fears,  some  instances  of  adults  getting  badly 
scared  could  be  cited. 

The  most  common  feeling,  however,  is  complete  astonish- 
ment and  an  utter  forgetfulness  of  everything  excepting  the 
sight  in  front  of  them.  This  accounts  for  a  driver's  sitting  still 
in  his  vehicle  with  loose  lines  while  the  horse  does  a  can-can,  to 
the  danger  of  all  concerned.  Many  times  we  have  vainly 
shouted  to  the  driver  to  look  out  for  his  horse,  while  he,  in 
open-mouthed  wonder,  failed  to  see  anything  but  our  vehicle. 

It  is  a  common  remark'  also  that  motor  vehicles  are  noisy, 
although  they  immediately  ask  us  why  we  do  not  put  on  a  bell, 
lest  we  run  over  somebody,  and  further  ask  us  how  we  came 
down  the  street  without  their  hearing  us,  both  of  which  re- 
marks show  very  plainly  the  absence  of  noise  and  also  show 
that  peculiar  condition  of  a  man's  mind,  which,  because  it  is  a 
motor  vehicle,  presupposes  noise. 

It  is  pleasant  to  note,  however,  that  these  new  and  adverse 
conditions  are  now  changing.  The  public  are  rapidly  waking 
up  to  the  advantages  of  the  mechanical  motor  over  the  horse, 
and  encouragement  rather  than  opposition  is  becoming  the 
order  of  the  day. 

Another  phase  of  the  mind  is  shown  by  people's  views  as  to 
what  the  motor  vehicle  ought  to  be,  having  nothing  except 
their  own  imaginations  to  guide  them.  They  are  more  or  less 
disappointed  with  every  vehicle  shown.  It  is  either  too  heavy 
or  too  light,  too  high  or  too  low,  too  long  or  too  short,  too  fast 
or  too  slow,  or  some  other  reason  is  assigned  for  their  not 
liking  it,  simply  and  solely  because  they  in  their  inexperience 
have  set  up  an  imaginary  and  impossible  model. 

They  forget  that  the  horse  has  many  objectionable  features 
and  are  surprised  to  find  that  the  motor  vehicle  has  any,  al- 
though they  are  aware  that  nothing  in  this  world  is  perfect. 

In  a  recent  letter,  a  doctor  who  is  a  cycle  rider  and  a  man 
of  sound  sense    objects  because  the  vehicle  offered  him  ap- 


peared' so  little  for  the  money,  when  as  a  matter  of  fact  the 
light  weight  and  neat  appearance  are  strong  evidences  in  the 
vehicle's  favor.  The  same  man  rides  a  bicycle  weighing  less 
than  25  lbs.  and  without  brakes  or  mud  guard  because  of  its 
general  good  features,  when  he  could  have  had  a  great  deal 
more  for  his  money  by  buying  one  made  10  years  ago,  weighing 
50  lbs.,  having  30-in.  or  32-in.  wheels,  mud  guards,  brake, 
coasters,  etc.— double  the  quantity  for  less  money. 

This  looks  like  inconsistency,  but  the  man  is  honest  and  try- 
ing to  be  consistent.  The  fault  is  in  the  mental  condition  in 
which  his  inexperience  finds  him,  and  it  is  because  of  such  pe- 
culiar ideas  that  all  or  part  of  the  buyers  need  more  education 
along  this  line.  CHAS.  E.  DURYEA. 


About  the  Axes  of  the  Steering:  Wheels. 

Editor  Horseless  Age : 

I  wish  to  both  commend  and  criticise  some  features  lately 
discussed  by  Elmer  A.  Sperry  in  his  paper  on  "Electric  Auto- 
mobiles." 

Mr.  Sperry's  oblique  axes  for  the  steering  wheels  of  auto- 
mobiles is  the  practical  demonstration  of  a  design  that  has 
laid  upon  my  dpsk  for  some  months,  the  outcome  of  a  theoreti- 
cal study  of  the  question.  I  am  glad  to  know  that  the  practice 
so  nearly  coincides  with  the  theory,  even  though  another  fore- 
stalled me  in  its  actual  application  to  a  carriage. 

There  are,  however,  a  number  of  things  in  connection  with 
the  theory  as  I  work  it  out  that  do  not  seem  to  have  been  con- 
sidered by  Mr.  Sperry— at  least,  he  makes  no  mention  of  them, 
which  is  unfortunate,  as  they  are  all  that  prevent  the  oblique 
axes,  if  at  all,  from  becoming  the  chosen  mode  of  construction, 
for  it  certainly  is  of  great  importance  to  determine  a  better 
method  of  steering,  if  possible.  Just  as  the  two-passenger  horse 
carriage  is  the  most  widely  used  now,  so  will  it  be  with  the 
demand  for  motor  carriages,  and  to  allow  of  this,  ease  and 
simplicity  of  steering  and  low  first  cost  are  indispensable.  To 
accomplish  this  no  power  other  than  that  in  the  driver's  arm 
must  be  called  upon. 

No  difficulty  arises  with  the  ordinary  swivel  axes  on  pave- 
ments and  smooth  roadways,  but  as  the  tjrpe  of  carriage  we 
speak  of  is  to  be  the  carriage  of  the  general  populace  it  must 
take  the  roads  as  it  finds  them,  and  for  a  long  time  to  come  it 
will  not  find  them  ideal.  The  roads  as  they  are,  then,  must  be 
traversed  with  a  minimum  of  effort  and  discomfiture  to  the 
driver,  especially  as  the  survival  of  the  fittest  will  doubtless  con- 
tinue to  be  evidenced  in  the  method  whereby  steering,  starting, 
stopping  and  perhaps  breaking  are  accomplished  by  diverse 
movements  of  the  steering  handle.  The  device  which  best 
meets  the  requirements  of  such  control  is  very  welcome,  I 
venture. 

Now  as  to  Mr.  Sperry's  oblique  axes.  That  his  device  tends 
to  automatically  place  and  hold  the  steering  wheels  with  their 
planes  straight  ahead  is  quite  evident.  It  is,  also,  admirably 
adapted  to  sustain  the  shock  of  a  wheel  meeting  obstructions 
without  transmitting  stress  to  the  steering  handle,  while,  doubt- 
less, the  added  ease  with  which  the  steering  handle  may  be 
moved  at  the  moment  of  meeting  an  obstruction  more  than 
compensates  for  the  resistance  caused  by  the  self-centering 
tendency  due  to  the  obliquity  of  the  axes.  But  a  point  has 
now  been  reached  where  I  am  not  prepared  to  fully  agree  with 
Mr.  Sperry  that  his  method  has  no  disadvantages.  Indeed 
I  must  take  direct  issue  with  him  on  the  effect  produced  upon 
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tire  and  wheel  due  to  the  inclination  of  wheel  planes  to  the 
roadway  at  the  point  of  inertia  resistance  between  straight- 
ahead  and  the  given  angle  of  turn.  It  accomplishes  this  in  an 
ideal  manner  with  one  wheel,  but  more  than  offsets  it  by  the 
disadvantageous  movement  of  the  other  wheel.  While  the 
inner  wheel  meets  the  stress  of  turning  along  its  plane,  similar 
to  the  wheels  of  a  bicycle,  the  outer  one  inclines  in  an  opposite 
direction  and  receives  the  strain  transversely  where  it  is  least 
calculated  to  bear  it,  causing  both  a  pulling  and  a  scraping  of 
the  tire  extremely  hard  upon  its  fastening. 

Another  decided  disadvantage  is  that  in  an  attempt  to  draw 
out  of  ruts  or  deep  cut  wheel  tracks  the  wheels  are  -pinched 
against  the  sides  of  the  track  to  the  imminent  danger  of  their 
collapse. 

In  closing  let  me  suggest  that  could  both  steering  wheels 
turn  on  oblique  axes  and  remain  parallel  to  each  other  an  ideal 
method  of  steering  light  vehicles  would  result.  But  I  confess 
I  have  no  suggestions  to  offer  that  will  make  this  possible 
without  marring  the  good  points  already  found  in  Mr,  Sperry's 
method.    Perhaps  some  one  else  can.    Respectfully, 

EDWD.  A.  HUENE. 


Machinery  and  Tools. 


By  Robert  I.  Clegg. 


2 — CUTTINC;   VV  STOCK. 

Cutting-off  tools  of  various  Icinds  form  an  important 
branch  of  shop  equipment,  inasmuch  that  the  economical 
cutting  of  the  varied  materials  into  easily  handled  lengths 
for  motor  vehicle  construction  may  here  receive  more  than 
the  attention  that  is  usually  accorded  to  that  detail,  and 
which  is  certainly  no  more  than  is  due  the  subject.  The 
writer  will  not  now  deal  with  such  cutting-off  tools  as  are 
in  use  in  screw-machine  work,  for  this  class  of  shop  mechan- 
ism will  be  dealt  with  at  some  length  separately. 

Metals  of  many  shapes  and  degrees  of  hardness  enter  into 
the  making  of  motor  vehicles,  from  hard  steel  pins  and  rods 
to  babbit-metal  linings. 

Cutting  up  hard  steel  rods  can  be  done  on  the  anvil  with 
a  good,  stiff  chisel,  somewhat  heavier  than  the  longer  chip- 
ping chisel,  which  should  have  a  little  spring  and  need  not  be 
hard;  put  in  two  well-defined  nicks  in  opposite  sides,  anl 
then  place  the  cut  over  hardy  hole,  i.  e.,  the  square  hole  in 
anvil;  hold  the  rod  down  solid  and  strike  a  sharp  blow  on 
the  rod  over  the  hole.  If  the  piece  to  be  broken  off  is  short, 
there  is  a  possibility  that  a  too  heavy  blow  may  cause  the 
broken  piece  to  fly  upward  and  strike  the  workman;  a  safe 
plan  is  to  get  an  assistant  to  hold  a  hammer  above  the  end 
to  be  broken  away.  A  chisel,  by  the  way,  is  not  nearly  so 
simple  a  tool  to  make  as  it  looks,  and  in  view  of  its  useful- 
ness a  few  suggestions  as  to  the  forging,  etc.,  may  be  offered. 
A  piece  of  ^-in.  octagon  steel  about  8  in.  long  should 
have  the  point  drawn  down  until  chisel  is  not  over  lo  in. 
altogether;  work  the  steel  at  a  low  heat,  and  do  not  con- 
tinue hammering  after  heat  cools  beyond  a  dark  red;  have  as 
few  heats  as  possible,  and  reheat  slowly,  turning  chisel 
around  in  fire  to  obtain  uniform  effect.  Do  not  heat  higher 
than  the  heat  requisite  to  harden  that  particular  brand — the 
temper  mark  will  be  found  on  side  of  tool-steel  bar — quench 
in  brine  or  clear  water,  rub  with  emery  stick  and  draw  down 
to  a  temper  between  a  purple  and  a  blue.    For  the  more 


refractory  metal  work  a  harder  condition  will  give  satisfac- 
tion. 

In  cutting  off  tool  steel  some  smiths  first  nick  the  bar  on 
two  sides,  as  in  the  method  already  described;  but,  instead  of 
holding  bar  over  hardy  bole  to  break,  the  bar  is  passed 
through  a  hole  in  the  "sow,"  the  one  end  is  raised,  the  cut 
in  bar  resting  against  further  corner  of  hole  in  "sow,"  and  a 
sharp  rap  finishes  the  job.  Both  plans  are  shown  in  Pigs. 
I  and  2;  the  writer  prefers  the  former. 
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Angle  steel  is  cut  at  the  mills,  and  in  bridge  work,  with  a 
triangular-bladed  shear,  and  for  the  purpose  named,  little 
fault  can  be  found  with  such  a  method;  for  the  few  operations 
necessary  on  a  vehicle  frame  built  of  angle  steel  the  manu- 
facturer might  not  unnaturally  demur  to  the  cost  of  a  ma- 
chine that  would  be  inoperative  the  greater  part  of  the  time, 
even  in  a  large  factory;  some  criticism  also  could  reasonably 
be  made  as  to  the  sheared  surfaces  not  making  such  clean, 
close  joints  as  would  be  required  for  work  of  this  class.  The 
writer  would  therefore  suggest  the  power  saw,  of  which  there 
are  several  sorts  and  sizes  in  the  market.  The  power  saw. 
which  has  a  reciprocating  movement  similar  to  a  hand  hack- 
saw and  uses  saw  blades  of  the  same  type,  can  be  put  to  work 
cutting  up  shafts  and  the  longer  studs  and  spindles  when 
not  engaged  in  the  cutting  of  frame  stock.  Care  should  be 
taken  to  get  saw  blades  suitable  for  the  work  in  hand,  a 
coarse  tooth  for  shafting  and  other  shapes  of  sufficient  cross- 
sectional  area  to  keep  several  teeth  in  contact  at  the  same 
instant;  where,  however,  the  cut  is  through  metal,  as  light 
angle  steel  or  tubing,  then  a  saw  blade  of  over  20  teeth  to 
the  inch  should  be  selected,  for  the  reason  already  given.  It 
is  exactly  a  parallel  case  to  that  of  a  file,  which  may  be 
dull  enough  not  to  bite  a  flat  surface,  but  yet  will  readily  cut 
a  narrow. one;  and,  as  the  saw  teeth  are  brittle,  considered 
singly,  the  strain  should  be  divided  over  several  teeth  to  ob- 
tain the  best  results  from  the  machine. 

The  writer  has  seen  in  England  a  slitting  saw  mounted  on 
an  arbor  capable  not  only  of  rotation  about  its  axis,  but  also 
a  translatory  movement  across  a  table  or  platen;  this  is  de- 
cidedly preferable  to  cutting  up  shafting,  etc.,  on  the  mill- 
ing machine  where  the  overhanging  weight  is  often  very  ob- 
jectionable; nevertheless,  neither  seems  so  good  as  the  power 
hack-saw,  used  with  discretion.  Frequently  the  machine  is 
run  too  fast,  and  is  too  heavily  weighted;  the  speed  should 
be  about  6o  strokes  to  the  minute  and  the  weight  moved 
out  just  far  enough  to  have  the  teeth  take  hold  nicely. 

The  writer  has  a  shop  in  mind  which  handles  large  quan- 
tities of  machinery,  and  annealed  tool  sted,  with  the  excep- 
tion of  the  larger  rounds,  say,  over  i^  in.  in  diameter,  all 
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are  cut  with  a  band  saw.  The  shop  makes  a  specialty  of  die, 
cutter  and  punch  work,  and  the  saw  docs  a  clean,  square  cut, 
needing  no  after  trimming,  and,  of  course,  a  minimum  of 
waste.  Most  shop  managers  do  not  take  kindly  to  the  band 
saw,  probably  for  fear  that  the  blade  will  prove  in  practice 
difficult  to  keep  in  good  repair  and  that  the  judgment  which 
accompanies  satisfactory  results  with  this  class  of  machine 
may  not  be  too  much  in  evidence  with  the  grade  of  help  who 
will  be  assigned  to  this  labor.  With  the  latter  objection  ex- 
pert superintendence  at  the  outset  is  the  best  safeguard,  and 
to  aid  this  somewhat  a  hint  or  two  in  reference  to  band-saw 
repairs  is  given  here. 


JlfJ 
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liled  surfaces  should  not  be  touched  with  the  band,  and  all 
g^reasc  or  oil,  if  accidentally  or  otherwise  brought  in  contact 
with  the  surfaces,  should  be  thoroughly  removed  by  boiling 
out  in  a  strong  solution  of  soda*  Knowing  the  tendency, 
from  habit^  of  passing  the  hand  over  a  filed  surface,  the  at* 
tention  of  the  machinist  who  has  had  little  brazing  to  do  is 
drawn  to  the  positive  cleanliness  required  for  this  operation, 
not  only  in  the  filing,  but  the  flux  and  solder.  The  teeth  of 
saw  should  be  set  in  line,  of  course,  before  brazing.  It  was 
the  intention  to  incorporate  in  this  article  a  description  oi 
a  special  cutting-off  device  applied  to  the  lathe;  as  the  ar- 
rangement, however,  can  be  made  useful  in  turning  down 
shafts,  as  armature,  counter  and  rock  shafts,  it  is  carried 
over  for  treatment  later. 


J,  B.  West's  Steam  Hotor, 


The  result  of  the  experiments  conducted  by  J.  B.  West, 
Rochester,  N.  Y.,  has  been  awaited  with  much  interest  by 
the  motor  vehicle  fraternity.  Mn  West  has  tested  various 
motive  powers  during  the  past  four  years,  but  finally  settled 
upon  steam  as  the  most  suitable  to  his  purpose.  The  motor 
here  shown  weighs  60  lbs.,  and  develops  5  h.p.  With  the 
boiler  and  all  its  fixtures  the  weight  of  the  propelling  part  is 
250  lbs.    Aluminum  is  used  wherever  possible  in  the  motor. 


The  cast-iron  frame,  shown  in  Figs.  2  and  3.  is  a  simple 
patt^t-n  to  niAke  out  of  ^-in.  stock  and  is  drilled  and  tapped 
through  **b"  for  ^  or  7-16  set-screws;  the  frame  is  held  in 
a  vise  by  the  projection  '*a.*'  The  broken  ends  of  the  band 
saw  are  brought  under  *'b  b'*  to  the  edge  of  the  gap  in  frame 
at  '*d"  and  the  set-screws  put  down  to  pinch  hard  enough 
so  that  the  band  saw  may  be  scarfed  back  about  K  ^f^-  at 
each  end:  this  is  done  with  a  file  at  *'c  c/*  One  end  of  saw 
is  twisted  half  way  around  before  setting  down  screws  in  or- 
der that  when  broken  ends  of  saw  are  placed  in  position  for 
brazing,  subsequently,  the  two  filed  surfaces  will  come  to- 
gether face  to  face.  The  set-screws  and  the  flat  surface  at 
"c  c*'  allow  a  nice,  even  job  to  be  done  with  ease;  the  join  I 
is  then  treated  with  a  coating  of  borax,  ground  with  water 
to  the  consistency  of  cream;  this  grinding  is  best  done  with 
a  pestle  and  nmrtar;  loosen  the  *;et-screws  and  bring  the  two 
ends  together,  taking  out  the  twist  already  mentioned,  and 
h^ve  them  overlap,  as  shown  in  Fig.  3  where  the  dotted  line 
*V'  illustrates  the  position  of  band  say  ready  for  brazing. 
tnd  the  screws  will  retain  it  in  place.  If  spelter  be  preferred. 
or  already  to  hand,  care  should  be  observed  to  have  it  of 
such  a  degree  of  fusibility  that  it  will  mek  thoroughly,  leav- 
ing no  lumps  in  joint.  The  writer  prefers  silver  solder, 
which  can  be  rolled  very  thin,  melts  evenly  and  f!ows  well 
where  needed.  To  keep  the  scarfed  ends  together  and  braze 
simultaneously  requires  the  special  tongs  sketched  in  Fig.  5. 
the  jaws  at  'T'  are  made  heavy  to  retain  the  heat,  say  ri4 
in.  square  by  3  in.  long;  the  jaws  are  heated  in  forge  to  red 
heat  and  then  used  to  grip  the  joint  of  band  saw  at  the  gap 
*'d"  in  Fig.  3,  until  the  solder,  which  has  been  previously 
placed  in  position  at  the  joint,  shall  first  melt,  then  cool  and 
set  fast  as  the  heat  dissipates  from  jaws.  The  set-screws  are 
loosened  and  joint  placed  upon  one  of  the  surfaces  at  *'c," 
when  any  excess  of  solder  or  borax  may  be  removed.  A 
word  of  caution  in  reference,  particularly,  to  brazing ;    The 


J.  B.  west's  steam  vehicle  motor 

The  generator  is  made  of  the  best  cold  drawn  steel  tubtng. 
the  tubes  being  joined  by  a  new  thread  of  Mr.  West*s  invention, 
called  the  *'Parallelo-taper,'*  with  which,  it  is  said,  tubes  of 
No.  20  thickness  may  be  joined  in  sections  that  will  stand  a  test 
of  2,200  lbs.  to  the  square  inch  without  leakage. 

Means  for  regulating  the  fire  and  the  water  are  employed, 
and  gasoline,  kerosene,  coal  or  wood  may  be  employed  for 
fuel 
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Like  Ball  Bearings  for  flotor  Vehicles. 


By  H.  B.  Adams. 


In  the  construction  of  motor  vehicle  axles,  at  this  stage,  a 
great  deal  depends  upon  the  good  judgment  and  experience  of 
the  builder,  because  there  is  no  standard  to  guide  him  in  the 
selection  of  the  sizes,  etc.  In  the  ordinary  carriage  trade  there 
has  arisen  a  class  of  standards  in  use  all  over  the  country,  and 
any  carriage  builder  knows  what  size  axle  to  use  for  a  given 
weight.  When  he  selects  his  size  he  knows  the  length,  he 
knows  the  proper  taper  to  absorb  vibrating  strains — in  fact, 
knows  exactly  what  he  wants.  But  in  a  young  industry,  prac- 
ticallir  untried,  new  conditions  confront  us,  because  of  the  dif- 
ferent speeds,  the  different  weights,  the  different  kinds  of  strain 
in  steering  and  driving,  and  the  liability  of  coasting  down  hill 
without  control,  and  it  will  take  several  years  of  experience  to 
build  up  a  complete  set  of  reliable  standards.  In  the  mean- 
time, axles  and  bearings  should  be  made  of  sufficient  size  to 
place  the  factor  of  safety  beyond  any  possibility  of  accidents, 
which  would  be  likely  to  injure  the  industry  at  the  outset. 

In  the  construction  of  anti-friction  bearings  it  is  easier  to  tell 
what  not  to  do  than  what  to  do  and  how  to  do  it.  We  will 
endeavor  to  show  some  things  not  to  do;  also  show  what  the 
Adams  Co.,  of  Philadelphia,  do  and  how  and  why  they  do  it. 

When  we  first  begin  to  construct  bearings  we  naturally  con- 
sider the  weight,  or  what  we  might  call  the  straight  up  and 
down  strain,  the  one  hardest  to  overcome;  therefore,  we  sec 


long  rollers  parallel  to  the  axle  to  take  care  of  that  strain  in 
reducing  friction,  and  at  each  end  of  the  axle  one  row  of  balls 
to  take  up  the  end  strain.  But  as  the  intentor  gets  further 
along  the  rollers  gradually  shorten,  and  the  balls  to  take  up  the 
end  strain  are  gradually  enlarged  until,  finally,  we  see  cones 
at  either  end  of  the  hub  with  a  conical-shaped  roller,  or  the 
roller  discarded  altogether,  and  two  or  three  rows  of  cones  to 
take  up  the  end  thrusts  and  the  weight.  At  last  the  inventor 
finds  the  straight  up  and  down  strain  the  easiest  to  take  care 
of,  because  he  has  discovered  that  the  strain  in  a  vehicle  hub 
consists  of  alternating  end  thrusts,  the  straight  up  and  down 
strain  seldom  exceeding  to  any  considerable  amount  the  actual 
weight  carried.  But  in  a  vehicle  going  at  the  rate  of  20  miles 
an  hour,  swinging  around  corners  or  dodging  other  vehicles, 
going  in  and  out  of  ruts  at  high  speed,  the  end  thrusts  exceed 
the  weight  many  times.  Therefore,  it  is  absolutely  necessary 
to  consider  the  terrible  end  strains  first  and  give  the  weight 
strain  secondary  consideration.  This  is  the  reason  why,  for 
heavy  work  and  heavy  vehicles,  ball  bearings  have  not  hereto- 
fore been  successfully  applied.  Not  more  than  one  row  of 
balls  could  be  maintained  on  a  cone  (and  always  bear)  at  a 
different  angle  from  the  center  line  of  the  axle. 

Steel,  like  everything  else,  naturally  has  a  limited  life.  It 
will  stand  a  certain  number  of  concussions,  a  certain  number 
of  deflections  up  to  its  elastic  limit,  and  then  it  crystallizes  and 
crumbles.  The  only  way  to  make  ball  bearings  successful  is  to 
place  them  in  a  position  where  they  have  as  perfect  a  roll 
as  a  car  wheel  in  its  track,  without  any  dragging,  sliding, 
slipping  or  gyrascopic  motion,  and  place  as  many  under  the 
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strain  and  cover  as  much  wearing  surface  as  is  necessary  for 
the  maintenance  of  the  life  of  the  balls  and  the  steel  bearing 
surfaces.  The  Lake  construction  seems  to  solve  this  prob- 
lem by  parallel  surfaces  for  cups  and  cones  at  an  angle  of  45 
degrees  from  the  center  line  of  the  axle,  so  that  the  strains 
always  come  on  the  square  and  insure  perfect  rolling.  To 
maintain  the  balls  on  parallel  surfaces  there  is  a  spacing  ring 
or  idler  provided  with  oblong  holes  spacing  the  balls  apart, 


A  Terminal  Power  Storage  System  for 
riotor  Vehicles. 


EACH    BALL   HAS    A    SEPARATE   TRACK. 


keeping  them  from  rubbing  each  other  at  their  peripheries  and 
at  the  same  time  setting  the  track  of  each  one  in  a  separate  line, 
so  that  as  many  rows  of  balls  can  be  used  at  each  end  of  the 
hub  as  is  necessary.  By  this  construction  no  weight  can  by  any 
possibility  be  placed  on  the  separators,  and  the  oblong  holes 
only  permit  the  separators  to  touch  the  balls  at  their  axial 
points  or  least  points  of  revolution. 


SEPARATOR    FOR    SINC.LE   ROW    OF   BALLS 


If  it  were  not  for  the  rusting  of  these  bearings  the  Adams 
Co.  would  recommend  that  they  be  run  without  any  oiling 
whatever,  as  they  need  no  lubricating  to  overcome  friction. 
They  have  been  used  on  bicycles  and  have  become  quite  popu- 
lar because  of  their  coasting  and  easy  running  qualities.  They 
have  also  been  thoroughly  tested  on  carriages  and  heavy  work; 
on  motor  carriages  the  company  guarantees  the  carriage  to 
run  25  per  cent,  easier  than  when  equipped  with  any  other 
bearing  on  the  market.  They  make  up  and  equip  any  style 
of  hub  desired,  and  also  have  several  simple  and  valuable  im- 
provements in  design,  adjustments  and  general  construction. 


By  P.  M.  Heldt. 


Heat  is  a  form  of  energy,  and  as  such  it  is  used  on  vehicles 
employing  steam  or  explosive  engines  for  their  propulsion. 
The  energy  stored  in  these  vehicles  is  not,  however,  in  the 
form  of  thermal  energy,  but  consists  of  the  chemical  potential 
energy  of  the  fuel.  By  the  process  of  combustion  this  chemical 
energy  is  transformed  into  thermal  energy  and  the  latter,  by 
means  of  the  engines,  is  again  transformed,  this  time  into 
mechanical  energy,  in  which  form  it  is  applied  to  the  driving 
mechanism. 

Instead  of  storing  the  energy  in  the  form  of  chemical  energy 
it  may  be  stored  in  the  form  it  is  used — thermal  energy — and 
we  have  then  what  is  called  a  .thermal  power  storage  sys- 
tem. Experiments  have  been  made  in  England  for  a  number 
of  years  with  this  power  storage  system,  in  connection  with 
electric  central  stations,  and  MM.  Hutin  and  Leblanc,  two 
French  scientists  whose  names  are  well  known  in  connection 
with  a  number  of  very  ingenious  and  practical  electrical  in- 
ventions, have  lately  brought  out  and  patented  in  France  a 
motor  vehicle  using  this  system  of  storing  energy. 

In  England  some  practical  results  have  been  reached,  and 
although  the  experiments  were  made  with  stationary  plants  of 
a  much  larger  capacity  than  could  be  carried  on  a  vehicle,  they 
are  of  interest  as  showing  the  practicability  and  advantages  of 
thermal  power  storage  under  certain  conditions  at  least. 

One  of  the  first  installations  of  this  kind  was  that  of  the 
Gordon  Hotel,  of  Margate,  England.  At  this  place  a  number 
of  vertical  cylindrical  tanks  of  sheet  steel  with  spherical  heads 
were  erected,  into  which  the  feed  water  is  led.  At  times,  when 
the  consumption  of  steam  by  the  engines  is  small,  the  steam  is 
let  into  these  reservoirs  and  heats  up  the  feed  water.  The 
temperature  of  the  feed  water  can  thus  be  brought  up  to  the 
temperature  of  steam  at  the  boiler  pressure,  which  increases  the 
capacity  of  the  boilers  during  the  hours  of  greatest  steam  con- 
sumption from  20  to  25  per  cent. 

At  first  thought  it  would  appear  as  though  a  large  amount 
of  heat  would  be  lost  from  the  storing  tanks  by  radiation.  It 
was  found,  however,  that  with  well-covered  piping,  and  the 
dimensions  of  the  tanks  here  used — 7  ft.  diameter,  23  ft.  length 
— the  loss  of  heat  is  practically  negligible.  Prof.  Unwin,  who 
made  some  efficiency  tests  of  this  plant,  found  that  the  saving 
of  fuel  was  considerably  greater  than  would  have  been  ex- 
pected from  theoretical  considerations. 

Another  system,  known  as  that  of  Druitt  Halpin,  has  been 
in  use  in  the  municipal  refuse  destructor  plant  of  Shoreditch 
Vestry  in  London.  Here  the  energy  is  stored  in  the  form  of 
high  pressure  steam  (225  lbs.).  Before  the  steam  is  led  into 
the  engine  cylinders  the  pressure  is  reduced  to  125  lbs.  per 
square  inch.  The  amount  of  water  that  can  thus  be  taken,  in 
the  form  of  steam,  from  the  storage  reservoir  is  equal  to  SH 
per  cent,  of  the  total  water  contained  in  the  reservoir.  For  a 
certain  amount  of  available  energy  the  storage  reservoirs  must 
therefore  be  very  large — very  much  larger  than  with  the  hot 
feed  water  system  described  above. 

Returning  now  to  the  system  of  hot  water  storage  for 
motor  vehicles,  the  manner  in  which  the  heat  energy  of  the 
water  is  transformed  into  mechanical  energy  is  illustrated  in 
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Fig.  I.    C  is  a  cylinder  and  P  a  piston  movable  in  the  cylinder. 
The  space  behind  the  piston  is  filled  with  superheated  water. 
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To  fix  ideas,  and  to  get  some  figures  as  to  the  amount  of 
energy  stored  up  in  a  certain  quantity  of  water  at  a  given 
temperature,  we  make  the  following  assumptions:  The  quan- 
tity of  water  in  the  cylinder  is  i  lb. ;  its  initial  temperature  is  ti. 
The  piston  moves  in  the  cylinder  without  friction,  and  the 
length  of  the  cylinder  is  such  that  when  the  piston  reaches 
the  limit  of  its  out-stroke  the  pressure  in  the  cylinder  is  equal 
to  atmospheric  pressure. 

At  the  beginning  of  the  stroke  the  pressure  per  square  inch 
on  the  piston  is  pi,  the  pressure  of  saturated  steam  at  tem- 
perature t.  This  pressure  will  cause  the  piston  to  move  for- 
ward. The  space  swept  through  by  the  piston  is  filled  with 
steam,  which  draws  the  latent  heat  of  its  formation  from  the 
remaining  water.  The  temperature  of  the  water  naturally 
falls,  and  with  it  the  pressure  of  the  steam.  The  relation 
between  the  position  of  the  piston  and  the  steam  pressure  is 
shown  by  the  curve  in  Fig.  2.  At  the  beginning  of  the 
stroke  the  pressure  is  equal  to  pi,  and  at  the  end  equal  to  the 
atmospheric  pressure,  pa.  The  shaded  area  represents  the 
work  done  by  the  piston  during  the  stroke. 

The  following  table  gives  the  number  of  foot-pounds  of 
energy  represented  by  the  heat  contained  in  a  pound  of 
water,  as  a  function  of  the  initial  pressure.  The  table  also 
gives  the  initial  temperature  of  the  water  at  the  various  pres- 
sures, and  the  final  volume  of  the  mixture  of  steam  and  water 
equal  to  a  weight  of  i  lb. : 


Initial 

IniUiil 

Available 

Pressure 

Temperature 

Energ\' 

Final 

in 

of 

of 

Volume. 

Atmospheres. 

Water. 

Pound  of  Water. 

5  Atm. 

306^ 

Fahr. 

4620  ft.-lbs. 

2.48  cu.  ft. 

10       " 

353 

I315O        " 

3.68    ;; 

IS     " 

392 

19970        " 

4.41 

20       " 

419 

23350        " 

5.02    " 

25       " 

439 

28040        " 

5.44    " 
§.82    " 

30       " 

457 

32010        " 

35     " 

473 

34500        " 

6.19    " 

40 

487 

6.48    " 

45 

500 

39850        " 

6.78    " 

50     " 

511 

42640        " 

7.02    " 

It  will  be  noticed  from  the  table  that  the  energy  stored  up 
increases  rapidly  with  the  initial  pressure  and  reaches  very 
high  values. 

Hot  water  forms  a  very  economical,  and  at  the  higher  pres- 
sures a  comparatively  light  reservoir  of  energy.  Referring  to 
the  table,  it  will  be  seen  that  at  an  initial  pressure  of  32  at- 
mospheres (460  lbs.  per  sq.  in.)  the  energy  per  pound  of  water 
is  practically  i  h.p.-minute,  so  that  60  lbs.  would  contain  i  h.p.- 
hour. 

This  thermal  system  of  vehicle  propulsion  depending  upon  a 
central  station  supply  of  energy,  it  is  interesting  to  compare 
it  with  the  other  two  systems  which  are  also  thus  limited,  the 


electric  and  pneumatic  (compressed  air)  systems.  To  get  the 
actual  weight  per  horse-power-hour  of  the  power  storing  appa- 
ratus, we  must  add  to  the  weight  of  water,  found  above,  the 
weight  of  the  retaining  vessel.  The  latter,  in  order  to  with- 
stand the  high  pressures,  has  to  be  rather  heavy.  At  the 
above  pressure  and  a  factor  of  safety  of  5  the  weight  of  the 
retaining  vessel  would  just  about  double  the  weight  per  horse- 
power-hour, making  it  120  lbs.  Electric  storage  batteries,  built 
especially  light  for  motor  vehicle  service,  weigh  about  75  lbs. 
per  horse-power-hour  of  available  energy,  while  the  storage 
tanks  for  compressed  air  weigh  considerably  more. 


/, 
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The  central  station  machinery  required  with  the  thermal 
system  is  much  less  than  that  required  for  either  of  the  other 
two  systems.  While  the  former  simply  requires  a  boiler  plant, 
the  latter  require  boilers,  engines,  dynamos  and  an  extra  set  of 
batteries,  and  boilers,  engines,  air  compressors  and  large  stor- 
age reservoirs  respectively.  There  is  of  necessity  considerable 
waste  of  energy  in  this  additional  machinery. 

There  is  this  similarity  between  the  thermal  and  electric 
systems,  that  as  long  as  there  is  any  amount  of  energy  left  the 
pressure  on  potential  remains  the  same;  in  other  words,  the 
amount  of  power  available  is  practically  independent  of  the 
energy  or  charge  remaining  in  the  reservoir.  This  is  a  very 
valuable  feature,  which  is  not  possessed  by  the  compressed  air 
system. 

In  the  matter  of  power  storage  reservoirs  the  thermal  system 
resembles  the  pneumatic  system,  while  both  would  seem  to 
be  considerably  superior  to  the  electric  system.  This  com- 
parison is  made  from  the  point  of  view  of  first  cost  and  main- 
tenance. 

Coming  now  to  the  question  of  motors,  it  is  well  known  that 
on  motor  vehicles  a  rotary  motor  is  preferable  to  a  reciprocat- 
ing engine,  as  the  former  when  properly  balanced  avoids  all 
vibration.  With  the  thermal  power  storage  system  cither  a 
reciprocating  engine  or  a  rotary  motor  (turbine)  may  be  used, 
and  the  patent  of  M  M.  Hutin  and  Leblanc  refers  especially  to 
a  multiple  steam  turbine  and  the  manner  in  which  it  is  con- 
nected to  the  driving  axle.  The  multiple  expansion  plan  has  to 
be  followed  in  order  to  obtain  economical  operation  at  such 
high  pressures. 

To  keep  the  temperature  of  the  water  constant,  it  is  proposed 
to  send  air,  heated  by  a  small  flame,  through  a  jacket  around 
the  reservoir. 
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Oearing  and  Tires. 


Pendleton,  Ore.,  July  is,  iBgg. 
Editor  Horseless  Age,  New  York. 

Dear  Sir: — ^Would  you  be  kind  enough  to  let  me  know 
through  the  columns  of  your  valuable  journal,  the  Horseless 
Age,  the  following  information  and  oblige: 

It  being  a  hilly  country  out  here,  I  would  like  to  know  if 
a  person  would  use  a  low-gear  on  a  bicycle,  would  it  make 
it  any  easier  riding  or  not?  My  present  wheels  are  geared 
63-in.,  and  if  it  could  be  done.  T  would  like  to  change  it  down 
to,  say,  40-in.;  so  be  kind  enoup:h  to  let  me  know  what  sized 
sprocket  I  would  have  to  have  to  gear  down  to  40 
in.;  or  would  it  be  still  easier  riding  with  a  lower 
gear  than  40-in.?  Would  it  also  make  any  difference  with 
the  crank  whether  a  person  would  use  6  or  75^?  Please  ex- 
plain fully  through  the  columns  of  your  valuable  journal. 
Let  me  also  know  if  there  would  be  any  diflference  in  single 
or  double  tube  tires,  to  make  riding  easy  in  a  hilly  country. 
We  have  one  hill  right  north  of  Pendleton  which  raises 
nearly  700  feet  to  iH  niiles.  Could  you  also  let  me  know, 
through  the  columns  of  your  journal,  if  there  is  any  make  of 
motor  which  could  be  attached  to  any  ordinary  bicycle,  say 
about  a  54-h.p.  motor?  If  there  are  such  motors  in  the  mar- 
ket I  would  like  to  get  prices  and  full  information  on  same, 
as,  if  I  could  I  would  like  to  range  my  bicycle  with  such 
motor.  Yours  very  truly, 

JOHN  D.  PENCK.  Pendleton,  Ore. 

P.  S. — I  must  say  the  more  I  read  your  valuable  journal  the 
more  I  like  it.     I  can't  wait  until  each  number  arrives. 

J.  D.  PENCK. 
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ANSWKR. 


I.  If  work  at  the  cranks  be  regarded  as  pressure  multiplied 
by  distance,  then  the  total  will  be  the  same  whether  the  rider 
exert  heavy  pressure  on  short  cranks  moving  in  a  small 
circle  or  light  pressure  on  long  cranks  moving  in  a  large 
circle.  The  writer  would  prefer  a  short  crank  as  requiring 
less  knee  action;  a  taller  rider  could,  however,  manage  a 
longer  crank  with  equal  ease.  Considerable  ink  has  been 
^shed  during  the  last  few  years  regarding  the  relative  advan- 
tages of  high  and  low  gears,  long  and  short  cranks,  etc.;  no 
machine  can  give  back  more  energy  than  is  given  to  it,  and, 
no  matter  the  gearing,  it  may  be  roughly  set  down  that 
"what  is  gained  in  power  is  lost  in  time."  If  a  bicycle  is  to 
be  used  for  any  other  than  the  purpose  of  climbing  hills  a 
5d-gear  would  seem  low  enough;  nor  is  there  any  noticeable 
advantage  in  single  or  inner  tube  tires,  or  vice  versa,  so  far 
as  hill-climbing  is  concerned. 

To  calculate  the  gear,  the  diameter  of  the  rear  wheel,  in 
inches,  is  multiplied  by  the  number  of  teeth  in  front  sprocket 
and  divided  by  the  number  of  teeth  in  rear  sprocket.  For 
example,  if  rear  wheel  is  28  ins.,  front  sprocket  20  teeth  and 

28  X  20 

rear  sprocket  10  teeth,  then =  56  gear. 

10 

Usually  the  front  sprocket  is  the  one  changed  when  altering 
gear,  as  the  rear  sprocket  is  often  an  integral  part  of  the  hub. 
To  ascertain  the  number  of  teeth  in  front  sprocket  for  any 
gear  desired,  multiply  the  gear  by  the  number  of  teeth  \n 
rear  sprocket  and  divide  by  the  diameter  in  inches  of  the 
rear  wheel.    With  a  28-in.  wheel  and  a  rear  sprocket  with  7 


teeth,  what  number  of  teeth  in  front  sprocket  will  give  a  40- 
gear? 

40   X   7 

=  10.    Ans. 

28 

In  order  to  determine  the  answer  in  any  case,  three  of  the 
terms  must  be  supplied;  and  as  only  the  gear  is  given  in 
the  query,  the  writer  has  furnished  the  above  rules,  from 
whence  the  desired  information  can  be  calculated  for  any 
particular  bicycle. 

2.  Mention  of  firms,  having  the  construction  of  small  out- 
fits for  motor  cycles  under  consideration,  has  been  frequently 
given  in  the  columns  of  the  Horseless  Age.  For  instance, 
page  8,  May  17,  1899;  page  15,  May  24,  1899;  pages  9-10.  Jttnc 
7.  1899;  page  II,  July  s,  1899;  page  20,  April  5,  1899,  have 
addresses,  etc.,  of  manufactures.  ROBERT  I.  CLEGG. 


MINOR  MENTION. 


B.  J.  Carter,  Jackson,  Mich.,  has  built  a  gasoline  carriage 
for  himself. 

The  Richland  Buggy  Co.,  Mansfield,  O.,  arc  building  a 
motor  carriage. 

A  new  company— The  Detroit  Automobile  Co. — is  said  to 
be  in  course  of  formation  in  Detroit,  Mich. 

The  Milwaukee  Electric  Co.,  Milwaukee,  Wis.,  is  reported 
to  have  received  an  order  for  150  vehicle  motors. 

James  L.  Eck,  proprietor  of  the  Boss  Knitting  Machine 
Works,  Reading,  Pa.,  has  constructed  for  himself  a  steam 
carriage,  employing  gasoline  for  fuel. 

The  United  States  Motor  Co.,  capital  $1,000,000,  has  been 
incorporated  at  Dover,  Del.,  by  Pittsburg  and  Allegheny 
capitalists  to  make  and  sell  motor  vehicles. 

H.  T.  Hcarscy,  Frank  Staley  and  Fred  R.  Willis,  of  In- 
dianapolis. Ind.,  have  bought  out  the  carriage  business  of 
Fisk  &  Wood,  of  that  city,  and  will  open  a  motor  vehicle 
depot  there  early  in  September. 

Some  excitement  was  caused  in  the  English  motor  world 
on  Tuesday  by  the  announcement  that  Scott  Montagn,  M.  P., 
who  is  an  enthusiastic  chauffeur,  had  been  refused  admittance 
to  the  Court  Yard  of  the  House  of  Commons,  or  rather  that 
his  Daimler  carriage,  on  which  he  was  riding,  was  not  al- 
lowed to  enter.  The  refusal,  however,  turned  out  to  be  a 
blunder  by  the  policeman  on  duty,  and  henceforth  Members 
of  Parliament  may  proceed  to  the  seat  of  their  duties  by  horse 
or  horseless  carriage  as  they  please. 


WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York. 
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UNITED  STATES  PATENTS. 


No.  629,398. — Controller  for  Electric-Motor  Cars  or  Ve- 
hicles.— Sidney  H.  Short,  of  Cleveland,  O.,  Assignor  to  the 
Walker  Co.,  of  New  Jersey.    Application  filed  July  25,  1899. 

The  primary  object  is  to  prevent  arcing  or  sparking  be- 
tween the  movable  and  relatively  stationary  contacts  of  the 
controller  in  breaking  electrical  engagement  between  said 
contacts. 


^J^.x. 


A  designates  the  case  of  the  controller,  centrally  of  which  an 
upright  shaft  B  is  suitably  supported.  Said  shaft  extends  up- 
wardly through  case  A  and  is  provided  with  a  hand-lever  B' 
at  the  upper  end  thereof  above  case  A.  Three  sleeves  C,  D 
and  E,  arranged  end  to  end,  are  rigidly  mounted  upon  shaft 
B,  C  designating  the  uppermost  sleeve,  D  the  middle  sleeve 
and  E  the  lowermost  sleeve.  All  of  said  sleeves  are  electri- 
cally insulated  from  the  shaft  by  suitable  insulating  substance 


or  material  F,  interposed  between  the  sleeves  and  shaft.  The 
sleeves  are  also  electrically  insulated  from  each  other  by  suit- 
able insulating  substance  or  material  F',  interposed  between 
opposing  ends  of  the  sleeves.  Sleeve  C  at  its  upper  end  and 
sleeve  E  at  its  lower  end  are  electrically  insulated  from  the 
supporting-shaft  by  suitable  insulating  substance  or  material 
F".  Each  sleeve  is  provided  with  any  suitable  number  of 
segmental  contacts  located  at  suitable  intervals  endwise  of  the 
supporting-sleeve  and  arranged  concentrically  with  the  axis  of 
the  supporting-shaft,  said  contacts  being  rigid  with  and  pref- 
erably integral  with  the  supporting-sleeve.  Sleeve  C  is  shown 
provided  with  six  segmental  contacts,  marked  H',  H",  H*,  h*, 
H*  and  h*,  respectively,  and  all  of  said  contacts  except  contacts 


h'  and  h*  are  arranged  in  different  horizontal  planes,  respec- 
tively. Contact  h*  is  arranged  in  the  same  horizontal  plane 
with  contact  H'  and  contact  h*  is  arranged  in  the  same  hori- 
zontal plane  with  contact  H*.  Sleeve  D  is  shown  provided 
with  three  segmental  contacts  (marked  H*,  H*  and  H*,  re- 
spectively), and  said  contacts  are  arranged  in  different  hori- 
zontal planes,  respectively.  Sleeve  E  is  shown  provided  with 
two  segmental  contacts  H*  and  H*,  respectively,  arranged  in 
different  horizontal  planes,  respectively.  Contacts  H',  H", 
and  H*  have  the  same  or  approximately  the  same  length  and 
are  arranged  in  the  same  vertical  plane. 

A  series  of  relatively  stationary  contacts  is  provided  at  one 
side  of  and  a  suitable  distance  from  shaft  B,  said  contacts  be- 
ing preferably  arranged  in  a  vertical  row.  Nine  of  said  rela- 
tively stationary  contacts  \\  I',  T,  P,  P,  T,  I\  V  and  I*  are 
provided  in  the  case  illustrated. 

Stationary  contact  V  is  electrically  connected  by  wire  i' 
with  the  trolley  or  contact  device  T  of  the  motor-car,  a  re- 
sistance R  has  its  opposite  terminals  electrically  connected  by 
wires  R*  and  R*  with  contacts  I*  and  I*,  respectively,  wire 
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R*,  and  consequently  contact  I",  is  electrically  connected  by 
means  of  wire  i^  with  contact  I',  another  resistance  r  has  its 
opposite  terminals  electrically  connected  by  wires  r*  and  r* 
with  contacts  I*  and  I\  respectively;  a  motor  M  has  its  oppo- 
site terminals  electrically  connected  by  wires  M*  and  M*  with 
contacts  I*  and  I*,  respectively;  wire  M*,  and  consequently 
motor  M,  is  also  electrically  connected  by  wire  M*  with  con- 
tact !•;  another  motor  m  has  its  opposite  terminals  electri- 
cally connected  by  wires  m*  and  K'  with  contacts  I*  and  K, 
respectively;  contact  K  is  suitably  supported  in  the  lower  por- 
tion of,  but  electrically  connected  from  the  controller-case, 
and  wire  K*  with  contact  I*. 


breaker  J,  hereinbefore  referred  to.  Disk  P  has  a  peripheral 
depression  or  recess  P',  and  disk  Q  has  as  many  peripheral 
recesses  or  depressions  as  and  preferably  one  more  than  there 
are  lugs  or  index-marks  upon  the  top  of  the  controller-case. 
Disk  Q  has  seven  peripheral  depressions  or  recesses,  Q*,  Q', 
Q*.  Q*,  Q*,  Q*  and  Q*.  Shaft  B  at  any  suitable  point  be- 
tween disk  N  and  the  insulation  F*  at  the  lower  end  of  sleeve 


--a^^/^-N^V 


G  designates  a  wire  leading  to  ground  or  return-conductor 
and  electrically  connected  with  a  circuit-breaker  J,  that  is  pro- 
vided in  the  lower  portion  of  the  controller-case  and  closes  or 
breaks  the  circuit  between  the  motors  and  ground  or  return- 
conductor,  according  as  said  circuit-breaker  is  caused  to  elec- 
trically engage  or  disengage  contact  K. 

On  top  of  the  controller-case  is  an  index  consisting  of  six 
marks — such,  for  instance,  as  lugs  (designated  1',  1*,  1*,  T, 
1*  and  1*,  respectively),  which  lugs  or  marks  are  arranged  at 
suitable  intervals  in  the  path  of  the  operating-lever  and  are 
formed  in  any  suitable  manner  upon  the  top  of  the  controller- 
case. 

Three  disks  N,  P  and  Q  are  loosely  mounted  upon  shaft 
B  in  the  lower  portion  of  the  controller-case.  Said  disks  are 
rigid  or  integral  with  each  other.  N  designates  the  upper 
disk,  P  the  middle  disk,  and  Q  the  lower  disk.  Disk  N  has 
a  peripheral  recess  or  depression  N'  and  bears  the  circuit- 


E  has  a  laterally-extending  arm  B*,  adapted  to  engage  a 
shoulder  S',  formed  upon  a  latch  S,  and  actuate  said  latch 
from  an  operative  to  an  inoperative  position.  Latch  S  is  ful- 
crumed  at  S",  to  a  lug  A',  and  has  a  recess  S*.  A  spring  S* 
acts  to  retain  latch  S  in  its  normal  or  operative  position,  op- 
posite ends  of  said  spring  being  shown  attached  to  the  latch 
and  controller-case,  respectively.  A  stationary  pin  or  stop 
S",  limits  the  action  of  the  aforesaid  spring.  Shaft  B  is  also 
provided  with  two  laterally-extending  arms  B*  and  B*,  arm 
B*  being  operatively  connected  with  the  shaft  at  any  suitable 
point  below  disk  Q  and  arm  B*  being  operatively  connected 
with  the  shaft  at  any  suitable  point  between  disk  N  and  ad- 
jacent insulation  F*.  Three  pawls  n,  p  and  q  are  pivotally 
supported  from  and  between  the  outer  ends  of  arms 
B*  and  B*. 

No.  629,399. — Controlling  Apparatus  for  Electric  Motors. — 
Sidney  H.  Short,  of  Cleveland,  Ohio,  Assignor  to  the  Walker 
Company,  of  New  Jersey.    Application  filed  July  25,  1899. 

The  invention  relates  to  controlling  apparatus  for  electric 
motors,  traction  and  otherwise.  These  motors  may  be  used 
singly,  in  pairs,  or  any  number  of  motors  may  be  arranged 
to  be  controlled  from  the  same  controlling  apparatus.    The 
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main  object  is  to  avoid  the  destructive  arcing  usually  result- 
ing when  making  the  changes  in  combinations  or  in  cutting 
off  the  current  from  the  motor  or  motors. 

The  controller  consists  of  two  parts — that  part  A  which 
forms  the  combinations  in  the  motor-circuit  and  cuts  in  and 
out  resistances,  and  another  part  B  intended  to  dissipate  the 
arc  which  is  formed  at  the  moment  of  breaking  contact.    The 
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part  A  consists  of  a  cylinder  upon  it  metallic  contact-plates 
arranged  to  come  in  contact  with  and  connect  various  sta- 
tionary terminals,  while  the  part  B  is  a  separate  cylinder 
arranged  simply  to  make  and  break  contact.  The  part  B 
consists  of  a  series  of  stationary  contact-plates  marked  30, 
31,  32,  33»  34,  35.  36  and  37,  each  of  these,  except  31  and  37, 
being  arranged  in  pairs.  The  moving  part  carries  a  series  of 
correspqnding  contact-plates  ranged  in  pairs — 24.  25,  26, 
27,  28  and  29 — the  parts  24  to  28  being  arranged  to  come  in 
contact  with  the  corresponding  stationary  contacts  a  little  be- 
fore the  contact  29  comes  in  contact  with  30  and  31  and  to 
break  a  little  later  than  contact  29  when  turned  in  the  reverse 
direction.  The  contacts  31  and  ;i7  are  connected  by  a  con- 
ductor V.  30  is  connected  to  the  trolley,  and  37  is  connected 
by  line  13  with  the  motor-circuit. 


M  M'  represent  two  motors,  and  R  R'  represent  two  resist- 
ance-coils. 

S.  S'  and  S"  n-prosenl  out  nut  switclu's  by  which  either  of 
tlie  motors  may  be  cut  out  of  circuit. 

The  main  controlling-switch  .\  has  r)n  it  a  series  of  con- 
tact-plates a.  b,  c,  d,  e,  f,  g.  h,  i,  j  and  k,  which  are  con- 
nected, as  shown,  and  it  also  has  a  series  of  other  contact- 


plates  t,  u,  w,  X,  z  and  y  (shown  in  black),  which  are  in- 
tended mainly  for  the  purpose  of  dissipating  the  arc  which 
forms  in  the  controller  at  the  time  of  breaking  contact. 

The  top  of  the  controller  is  provided  with  a  ratchet-wheel 
D,  which  is  moved  by  the  handle  H  in  either  direction  ah 
the  controller  is  moved.  The  top  of  the  movable  part  of 
series  break  B  is  provided  with  a  crank  C,  and  a  spring  E  is 
attached  at  one  end  to  a  pin  K  on  said  crank  C  and  at  the 
other  end  to  a  stationary  pin  N  in  any  convenient  part  of 
the  controller-box,  so  arranged  thit  when  crank  C  is  moved 
from  the  position  shown  in  Fig.  2  to  the  left  said  spring  will 
swing  across  the  centre  line  of  crank  C,  and  thus  tend  to 
throw  said  crank  in  one  direction  or  the  other  on  the  well- 
known  principle  of  the  double-acting  spring-hinge. 

I  represents  an  arm  which  is  loosely  pivoted  at  one  end  to 
the  post  Z,  to  which  controller-crank  H  is  attached,  and  at 
its  outer  end  is  connected  by  a  link  L  with  the  end  of  crank- 
arm  C. 
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P  and  P'  represent  two  curved  pawls,  each  pivoted  on  the 
pin  J.  which  connects  arm  I  with  link  L,  and  drawn  together 
by  a  spring  F,  whose  line  of  strain  is  between  said  pin  and 
the  inner  end  of  arm  I,  so  that  said  pawls  are  normally  al- 
ways drawn  toward  each  other. 

O  O'  represent  stationary  pins  on  the  controller-case 
adapted  to  come  in  contact  with  pawls  P  and  P',  respectively, 
and  hold  them  out  of  engagement  with  ratchet-wheel  D. 

Q  represents  a  lug  on  ratchet  D,  adapted  to  strike  the  end 
of  pawl  P,  so  as  to  shift  the  pawl  into  the  position  shown  in 
Fig.  2. 

From  the  foregoing  description  it  will  be  seen  that  there 
is  an  initially-acting  switch  having  operative  connection  with 
the  circuit-changing  and  resistance-varying  switch,  the  ar- 
rangement being  such  that  the  first  movement  of  the  last-men- 
tioned switch — that  is,  the  controlling-switch — in  one  direc- 
tion— that  is,  in  a  direction  toward  the  "on"  position— op- 
erates to  close  the  first-mentioned  or  initially-acting  switch 
and  that  said  initially-acting  switch  is  maintained  in  closed 
position  during  the  entire  "on"  movement  of  the  controlling- 
switch,  and  hence  during  the  circuit  changes  and  resistance 
variations  in  the  motor-circuit.  It  will  also  be  seen  that  the 
first  movement  of  the  controlling-switch .  in  the  opposite 
direction — that  is,  toward  "off"  position — operates  to  open 
the  initially-acting  switch  remains  in  open  position  during 
the  entire  "off*  movement  of  the  controlling-switch. 
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No.  629,371. — Storage  Battery. — Charles  W.  Kennedy,  of 
Rutledge,  Pennsylvania,  Assignor,  by  Mesne  Assignments, 
to  the  Electric  Power  Development  Company.  Application 
filed  July  25,  1899. 

The  drawings  show  the  improvements  as  applied  to  a  stor- 
age or  secondary  battery  of  one  of  the  forms  now  well 
known;  bnt  the  cells  or  cups  can  be  of  any  well-known  form. 
Those  illustrated  are  cups  A  of  hard  rubber,  they  having  their 
side  walls  flared  upwardly  to  rest  directly  one  upon  another. 
In  these  cells  are  placed  the  electrodes  having  the  features 
of  improvement.  The  structural  features  of  the  positive  and 
negative  electrodes  of  each  couple  are  substantially  the  same. 
There  is  a  frame  or  carrier  consisting  of  the  bar  B  and  bars 
C,  secured  to  and  extending  transversely  thereof,  the  lat- 
ter bars  being  unsupported  (and  separated  from  each  other) 
at  their  outer  ends.  Each  bar  C  is  formed  with  a  series  of 
apertures  D  of  relatively  large  diameter  and  as  closely  to- 
gether as  possible.  In  these  apertures  are  placed  *'pellcts" 
or  masses  of  active  material.  The  latter  are  formed  from 
strips  of  lead  tape,  such  as  shown  at  E,  of  which  suitable 
lengths  are  taken  and  bent  to  form  tight  coils.  Prior  to  the 
coiling  they  are  subjected  to 'the  action  of  corrugating  de- 
vices, preferably  of  the  form  of  a  ribbed  roller  working  in 
opposition  to  a  companion  roller  and  by  means  of  which 
comparatively  sharp  and  well-defined  V-shapea  grooves  e 
are  formed  in  one  or  both  surfaces  of  the  tape.  After  a  coil 
of  sufficient  diameter  has  been  formed  it  is  driven  tightly 
into  one  of  the  apertures  at  D.  The  edge  of  the  apperture 
is  preferably  flared  or  beveled  somewhat,  as  at  d,  this  mak- 
ing ample  provision  for  the  expansion  of  the  lead,  which, 
as  is  well  known,  occurs  after  the  commencement  of  the 
electrolytic  action. 


>«yjf. 
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The  corrugations  and  grooves  on  the  surface  of  the  tape 
provide  a  great  number  of  minute  passage-ways  through 
which  the  electrolyte  liquid  can  freely  circulate,  and  thus 
reach    every  point  of  the  surface  of  the  lead. 


There  are  metallic  pieces  F  F  closely  joined  to  the  metal 
of  the  pellets  and  preferably  united  also  to  the  metal  of  the 
electrode  bars  or  arms.  After  the  pellets  are  inserted  and 
before  being  put  into  use  their  wider  outer  or  exposed  faces 
may  be  enlarged  by  mechanical  means,  if  desired,  as  by  pres- 
sure, so  that  said  faces  shall  be  wider  than  the  aperture  in 
which  they  are  inserted,  whether  this  widening  is  thus 
effected  or  results  from  the  electrolytic  expansion,  it  insures 
that  the  pellets  shall  be  firmly  locked  against  escape  from  the 
bars  or  plates. 

Only  sufficient  solid  metal  is  retained  to  furnish  what  may 
be  regarded  as  a  series  of  ring-like  holders,  and  the  propor- 
tion of  the  active  metal  to  the  inactive  is  greatly  increased. 
The  arms  or  bars  of  the  negative  electrodes  alternate  with 
those  of  the  positive,  all  lying  in  substantially  the  same  hori- 
zontal planes,  and  the  bottoms  of  the  cells  can  be  brought 
close  together,  the  result  being  a  great  reduction  in  weight 
and  economizing  of  space.  The  positive  and  negative  elec- 
trode bars  are  spaced  and  held  apart  by  insulators,  such  as 
shown  at  K. 

No.  629,521.— Motor- Vehicle.— Lucius  J.  Phelps,  of  New 
Jersey.    Application  filed  July  25,  1899. 

The  object  is  to  secure  the  perfect  control  and  handling  of 
a  motor-vehicle  by  means  of  a  pair  of  reins  in  the  hands  of 
a  driver  located  in  an  independent  vehicle  drawn  by  the 
motor-vehicle. 

A  is  the  steering-wheel,  mounted  in  fork  a,  pivoted  in  the 
steering-head  b  and  terminating  in  the  forked  handle-bar  c. 
The  two  extremities  of  the  handle-bar  are  fitted  with  sheave- 
wheels  d  and  d',  through  which  the  reins  B  and  B'  pass,  and 
from  thence  downward  and  through  the  sheave-wheels  e  and 
e',  attached  to  the  frame  of  the  vehicle,  to  the  interior,  where 
they  are  attached  to  the  controlling  mechanism,  as  herein- 
after described. 

C  is  a  petroleum-motor  of  ordinary  construction.  The 
power  is  transmitted  from  the  same  through  the  driving- 
shaft  2,  clutch-coupling  3.  beveled  pinion  4,  bevel  gear-wheel 
5,  and  chain  6  to  the  sprocket-wheel  7,  attached  to  the  axle 
of  the  two  main  driving-wheels  8,  only  one  of  which  is  shown 
in  the  drawing.  L  is  the  feed-pipe  through  which  the  ex- 
plosive mixture  is  drawn  to  the  engine.  D  is  a  throttle- 
valve  situated  in  the  feed-pipe  L  for  the  purpose  of  controlling 
the  intake  of  explosive  mixture  at  the  will  of  the  driver.  E 
is  a  valve  in  feed-pipe  L  and  controlled  by  the  governor  K 
for  the  purpose  of  automatically  regulating  the  speed  of  the 
engine.  F  is  a  brake-shoe  encircling  brake-wheel  9,  which  is 
rigidly  attached  to  the  axle  of  the  driving-wheels  8.  H  and 
H'  are  levers,  rigidly  attached  to  rocking  shaft  X,  which  car- 
ries the  lugs  Y  and  Z,  which  are  pivotally  attached  to  the 
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brake-shoe  F.  G  is  a  lever  rigidly  attached  to  the  throttle- 
valve  D  at  its  lower  end,  and  its  upper  end  is  attached  to  the 
horizontal  lever  J,  to  one  end  of  which  the  rein  B  is  attached, 
and  its  opposite  end  is  attached  to  the  upper  extremity  of  the 
lever  H,  the  rein  B'  being  attached  to  the  lever  J'  in  like 
manner.  I  is  another  lever,  one  end  of  which  is  pivoted  to  the 
horizontal  lever  J,  and  its  opposite  end  is  pivoted  to  the  collar 
10,  which  moves  freely  upon  the  governor-rod  ii.  and  by  its 
action  controls  the  speed  of  the  motor  by  varying  the  tension 
of  the  governor-spring  i6.  O  is  a  lever  connecting  the  lever 
H  with  the  movable  portion  of  the  clutch-coupling  3  and 
slotted  at  its  rear  end  to  allow  the  free  movement  of  the  lever 
K  within  certain  limits;  12  is  a  spring  adapted  to  normally 
keep  the  clutch  3  closed. 

The  explosion  of  the  mixture  within  the  engine-cylinders 
is  produced  by  an  electric  current  which  is  passed  through  the 
contact-points  13,  and  this  contact  is  adapted  to  be  broken  by 
the  lever  G  if  it  moves  backward  beyond  its  normal  position, 
as  shown  in  Fig.  2.  thus  stopping  the  engine  instantly. 


SPECIAL   NOTICES. 


AdyortlMMOBts  ISMrtad 


nndM*  this  hMdlns  at  $2.00  1 
Ijmm.  pajrabU  In  advance. 


FOR    SALE. 

Winton  Motor  Carriage,  as  good  as  new  ;  only  used 
a  few  times.  Price  $750.00  f.  o.  b.  in  Hazleton.  Car- 
riage may  be  examined.  Call  or  address  A.  Markle, 
Hazleton,  Pa. 


For  Air,  Gas,  Steam,  Am- 
moDia  or  fluids  under 
Tessure  and  explosives. 
■       ~    Bl  Tes^ 
8undr>' 


Seamless  Cold  Drawn  Steel  Tubing, 
Shells,  Cylinders  and  Tanks, 

DROP  FORCINGS  AND  STEEL  STAMPINGS. 

JINNEV.  STEINHETZ  S  CO.,  Drexel  Building,  Pbiitdelplila,  Pa. 


prei 
^iT'deamless  Steel  Test- 
ed   Tanks    of 
Diameters. 


Graphite  Lubricants, 

ALL  KINDS.  ACCORDING  TO  WANTS. 

Special  preparations  for  Gears  of  Electric  Motora  and  for  Cylindera  of 
Motor  Engines.    Send  for  CirciUara  and  Prices. 

Joseph  Dixcn  Crucible  Co.,   -  Jersey  City,  N.  J. 

Specially  designed  Engines  and  Boilers  for  Motor 
Vehicles,  Steering  Gear  Frames,  Rear  Axles  and 
Burners.  Repairing  promptly  attended  to.  MILNE 
&  KILLAM,  Crescent  Street,  Everett,  Mass. 
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FOR    SALE. 

$75,000  treasury  stock  in  a  carriage  manufacturing 
plant  established  over  tweniy-five  years.  Increased 
capital  to  add  manufacturing  AUTOMOBILES. 
Apply  to  RIGGS  &  COMPANY,  Business  and  Finan- 
cial  Brokers,  575-577  Bourse,  Philadelphia,  Pa. 


A  European  Firm,  well  equipped  with  the  LATEST 
AMERICAN  TOOL  MACHINES,  wishes  to  take  the 
EXCLUSIVE  MANUFACTURING  AND  SELLING 
RIGHT  FOR  EUROPE  of  a 

FIRST-CLASS  AUTOMOBILE  MOTOR. 

simple  and  durable  in  construction,  and,  if  possible, 
without  noise  or  odor.     B.  S.  36,  Horseless  Age. 


DISPLAYING   HORSELESS  VEHICLES. 
FOR    SALE. 

A  centrally  located  corner  properly,  40  x  60,  in  Allegheny 
City,  Pa.,  where  a  Bicycle  business  is  established  since  1888: 
40  feet  front  on  Ohio  Street,  a  main  business  street  in  center  of 
the  city,  and  60  feet  fronting  on  Cedar  Avenue.  One  of  the 
finest  and  largest  asphalted  streets,  18  to  24  yards  wide,  face  to 
East  Ohio  Park,  only  three  squares  from  City  Hall  and  Car- 
negie Library  Building.  It  is  suitable  especially  for  displaying 
and  handling  Horseless  Carriages,  and  it  is  practically  the  finest 
location  in  Pittsburgh  and  Allegheny  City  for  that  purpose. 
Also  located  especially  for  a  Hiring  and  Livery  Stable  and 
starting  point  for  Excursions  on  Horseless  Vehicles,  and  Station 
House  for  transferring  passengers  to  side  streets,  etc.  The 
property  is  located  at  the  corner  of  Cedar  Avenue  and  East 
Ohio  Street,  Allegheny  City,  Pa.  Allegheny  is  a  connected  city 
with  Pittsburgh,  Pa.,  and  will  be  with  Greater  Pittsburgh  sooner 
or  later.  The  streets  in  Allegheny  City  are  all  asphalted,  and 
the  country  roads  are  also  in  good  condition.  Will  sell  reason- 
ably. Address  the  Owner,  JOHN  A.  PIETSCH.  Corner  of 
Cedar  Avenue  and  East  Ohio  Street,  Allegheny  City.  Pa. 


Volume  I,  No.  1. 

DARTIES  having  copies  of  the  November,  189S, 
*  number  of  The  Horseless  Age,  which  they 
are  willing  to  sell  or  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 
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THE  AMERICAN  MOTOR  OO. 


I^lflTliteBt*  Stronarest,  Simplest  motor  Made. 

Runs  toith  Gasoline,  Kerosene  or  Gas. 

FROM  1  TO  30  H.  P. 

IGNITION   OUTFITS 

€ott»isttnQ  of  AMERICAN  COIL,  IGNITION  PLUG  and 
SPECIAL  PRIMARY  or  STOHAGB  RATTKRtES;  only 
abBolutely  reliable  method  of  aparhiny  small  motors     •    , 

ALSO    MANUFACTURERS    OF 

SPECIAL  WIRE  WHEELS,   REAR  AXLES,  DIFFERENTIALS,  CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES. 

AMERICAN  MOTOR  CO.,    -       -    32  Broadway,  NEW  YORK. 


No.  2,  z%  B.  H.  P. 


THE  AUTOMOBILE  CO.   OF  AMERICA. 

Manufaeturern    of 

NIOXOR    VEHICLES, 

HYDRO-CARBON    SYSTEM. 
FOUR   OR   FIVE   DIFFERENT  TYPES   for  pleisure  and  bvslness  oil  oxblbitioi. 


STANHOPE  PHAETON.  4  H.  P.  MOTOR,  HUDSON  BUILDING, 


New  York. 


The  Whiton  Universal  Automatic '   wrm 
Gear  Cutting  Machine.       i 


Most  complete  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Already  in  use  in  several 
leading  shops. 

S£ND^  FOR  FULL  PARTICULARS  AMD  LIST  OF  USERS, 

THE  B.E.  WHITON  MACHINE  CO. 

NEW  LONDON,  CONN.,  U,  S.  A. 


FOUR  PASSENGER  PLEASURE  CARRIAGE. 

SPEND  YOUR  SUMMER  EVENINGS 

pleasure  riding  in  a  Ha.vnes-Apperson  MotOF  Car- 

riasre.  Speeding  away  at  15  miles  per  hour  on 
pneumatic  lires  and  easy  springs  It's  like  riding  in 
the  most  elegant  Pullman,  and  the  cost  is  only  >4 
cent  per  mile.  We  use  the  Hydro-Carbon  System. 
Write  us. 

THE  HAYNES-APPERSON  CO., 
KOKOMO,    IND. 
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riotor  Farm  Wagons. 


In  the  practical  application  of  the  motor  wagon  to  the 
various  industrial  needs  of  the  world  England  is  making 
rapid  headway.  Our  London  correspondent  in  this  i^sue  in- 
forms us  of  the  exami)le  set  for  the  entire  world  by  an  English 
farmer  who  has  ordered  of  a  well-known  English  manu- 
facturing company  three  gasoline  motor  wagons,  which  he 
proposes  to  employ  for  the  transportation  of  farm  produce  to 
the  London  market,  having  satisfied  himself  that  a  saving  can 
he  effected  over  the  present  method  of  railway  tran-porlation. 

In  this  case,  and  in  numberless  similar  cases,  the  element  of 
time  enters  largely  into  the  calculation.  Tli  haul  from  the 
local  railway  station  to.  the  railway  terminus  i>  a  comparatively 
short  one.  yet  the  same  amount  of  handling  and  teaming  is 
required  to  get  the  produce  to  market  as  would  he  rc(iuired  if 
the  merchandise  were  shipped  across  the  American  continent. 
This  saving  of  time  and  cost  of  rehandling  alone  changes  the 


balance  in  favor  of  the  motor  vehicle  for  short  distance  trans- 
portation. In  long  distance  transportation,  of  course,  the 
problem  is  quite  different,  and  would  work  out  overwhelmingly 
in  favor  of  the  railroad,  but  in  the  cartage  of  farm  produce  to  a 
nearby  market  the  motor  wagon  has  an  almost  undisputed 
field. 

The  step  which  this  enterprising  English  farmer  has  taken 
is  in  no  sense  a  venture.  It  is  a  sound  business  economy, 
which  will  be  amply  justified  in  the  outcome,  and  if  the 
manufacturers  will  from  this  time  pay  a  little  more  attention 
to  motor  wagons  and  a  little  less  to  automobiles  they  will  be 
developing  the  more  sub.stantial  and  more  promising  branch 
of  the  industry.  There  is  more  work  than  pleasure  in  the 
world. 


Sir  David  Salomons'  Letter. 


Sir  David  Salomons'  letter  to  the  Automobile  Club  de 
France,  in  reference  to  the  Gordon  Bennett  International  Rac- 
ing Cup.  is  worthy  of  the  attention  of  that  body.  The  two 
suggestions  it  embodies  will  receive  the  general  approval  of 
all  interested  in  the  sport  of  motor  racing.  In  the  drafting  of 
the  rules  which  are  to  govern  the  races  and  the  awarding  of 
an  international  cup  it  would  seem  only  fair  that  all  clubs 
tiigible  to  compete  should  have  a  voice.  For  their  own  in- 
formation the  commmittee  of  the  Automobile  Club  de  France 
should  seek  the  co-operation  of  similar  organizations  in  order 
that  the  fullest  light  may  be  shed  on  the  important  matters 
they  have  to  decide. 

The  second  suggestion  is  equally  timely.  Why  the  donor  of 
the  cup  shcmld  liave  limited  the  competition  to  electric  and 
gasoline  vehicles  is  not  clear.  It  is  apparently  an  unnecessary  and 
unwise  rcstricticni.  The  best  interests  of  the  sport  will  be  sub- 
served by  opening  wide  the  gate  to  all  comers,  whatever  the 
motive  power  used,  provided,  of  course,  the  vehicle  is  not  in- 
herently dangerous,  an  exception  which  is  always  implied  in 
motor  discussion. 


Axles. 
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Builders  of  motor  vehicles  are  learning  that  great  care  is 
necessary  in  the  selection  of  the  material  for  their  axles. 
Numerous  cases  of  hreakage  of  axles  have  been  traced  directly 
to  the  use  of  steel  of  too  high  carbon,  in  one  instance  that 
came  under  the  notice  of  the  editor,  as  high  as  70  per  cent, 
carbon,  which  quickly  crystallized  when  subjected  to  the 
vibrations  of  the  road,  and  broke  ofT  with  a  clean  break,  show- 
ing in  the  grain  its  unfitness  for  the  purpose. 

What  is  wanted  in  a  motor  vehicle  axle  is  toughness  to 
withstand  successfully  the  strains  and  vibration  of  the  road. 
A  low  carbon  steel,  say  20  to  30  per  cent.,  that  will  yield  and 
return  to  the  normal  without  much  loss  of  strength,  is  the 
grade  required  for  this  service.  Forged  nickel  steel,  the 
toughest  steel  known,  appears  to  be  well  adapted  to  the  work, 
and  manufacturers  should  look  into  its  merits.  The  axle  is 
one  of  the  parts  the-  cannot  aflford  to  slight. 

Axle  Bearings. 

Load  and  end  thrust  are  the  two  chief  sources  of  friction 
and  wear  in  the  motor  vehicle  axle.  As  to  the  relative  im- 
portance of  them,  opinions  may  differ,  but  it  will  probably  be 
admitted  by  all  who  have  followed  the  history  of  invention  in 
this  line  that  the  load  is  easier  taken  care  of  than  the  end 
thrust.  Various  contrivances,  more  or  less  ingenious,  have 
been  devised  to  receive  these  end  strains,  which  are  the  more 
diflficult  to  counteract  because  they  are  intermittent  and  vary 
so  greatly  in  intensity.  We  shall  shortly  lay  before  our  reader** 
a  special  article  going  into  the  history  and  phetosophy  of  this 
subject  thoroughly.  Meantime,  any  of  our  readers  who  have 
theories  or  practical  experience  in  relation  to  motor  vehicle 
bearings  are  invited  to  contribute  to  our  columns. 
-♦■     

Freight  Rates. 

The  motor  vehicle,  being  a  new  article  of  manufacture,  ha-? 
not  yet  come  under  the  notice  of  the  classification  committees 
of  the  railroads,  and  a  wide  difference  in  freight  charges  is 
reported  from  various  sections  of  the  country.  A  gentleman 
who  had  occasion  to  ship  a  motor  carriage  from  Omaha  to 
Indianapolis  states  that  he  was  obliged  to  pay  $40  freight  on 
it.  and  that  he  could  have  «;aved  a  portion  of  this  cost  if  lie 
had  taken  the  vehicle  apart  and  made  two  or  three  separate 
shipments. 

The  subject  of  freight  charges  is  one  which  should  be 
brought  to  the  attention  of  the  railroad  authorities  immediate- 
ly, in  order  that  a  fair  and  uniform  ^^calc  of  charges  may 
be  determined  upon.  The  editor  will  be  glad  to  hear  from 
manufacturers  in  regard  to  this  matter,  and  will  present  the 
facts  to  the  Classification  Committee  without  delay  to  open  the 
discussion. 


Some  makers  of  steel  stampings  for  bicycles  expect  a  de- 
)nand  for  their  process  from  manufacturers  of  motor  vehicles, 
contending  that  stamped  steel  parts  are  as  strong  and  cheap,  or 
cheaper,  than  forgings.  A  careful  examination  of  a  number  of 
motor  carriages  failed  to  reveal  any  number  of  parts  that 
could  be  stamped  with  advantage.  Possibly  on  the  lightest 
machines  stampings  might  be  used  instead  of  forgings,  but 
ihe  forging  seems  to  be  preferable  in  nearly  all  cases. 

If  any  manufacturer  of  steel  stampings  will  point  out  the 
parts  of  a  motor  carriage  that  he  thinks  could  best  be  made  by 
his  process,  and  why,  the  editor  of  The  Horseless  Age  will 
take  pleasure  in  laying  the  communication  before  his  readers. 


The  Transcontinental  Tourists. 


The  adventurous  couple  who  are  endeavoring  to  make  "San 
Francisco  or  bu*^t"  in  a  motor  carriage  have  apparently  taken 
the  latter  alternative.  At  the  rate  at  which  they  are  traveling 
they  could  not  reach  San  Francisco  in  less  than  five  months 
from  the  date  of  setting  out.  and  at  the  rate  at  which  they  are 
"busting"  they  would  have  an  entirely  different  carriage  if 
they  ever  reached  the  Pacific  Coast. 

If  the  unfortunate  experiences  of  this  couple  shall  do  any- 
thing to  di.«5courage  similar  enterprises  in  the  future  their 
troubles  will  not  have  been  wholly  in  vain.  An  immediate 
termination  of  the  journey  would  be  welcome  by  the  motor 
vehicle  industry  of  the  United  States. 


Educated  Purchasers. 


It  is  important,  in  the  early  stages  of  an  industry  like  the 
mf>tor  vehicle  industry,  that  the  manufacturer  should  sell  his 
product  to  educated  purchasers  who  have  studied  the  me- 
chanical phases  of  the  new  vehicle  and  are  competent  to  use 
and  care  for  it  properly.  The  abilities  and  habits  of  the 
owner  are  as  much  to  be  taken  into  account  as  the  merit  of 
the  vehicle  itself  in  deciding  its  fate  in  the  hands  of  the  user. 
Kvery  machine  requires  more  or  less  attention  if  it  is  to  per- 
form its  work  satisfactorily,  and  reckless  or  careless  handling 
will  surely  bring  misfortune  in  their  train,  no  matter  how  well 
the   manufacturer  may  have   done  his  part. 

The  reputation  of  the  manufacturer  and  the  welfare  of  the 
indu^trj*  will  be  be*<t  con^^crved  by  a  wise  selection  of  cus- 
tomers, confining  sales  a«;  far  as  possible  to  those  who  do  not 
expect  too  much  of  a  motor  vehicle  and  who  will  exercise 
judgment  in  the  use  and  care  of  it.  The  Horseless  Age  has 
on  it«^  subscription  book<s  hundreds  of  such  would-be  pur- 
chasers, with  whom  it  can  bring  its  advertisers  in  touch. 
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The  Size  of  the  Compression  5pace 
Necessary  for  Gasoline  Engines. 


By  A.  M.  Herring. 


For  determining  the  size  of  the  compression  space  of  a 
gas  or  gasoline  engine  a  number  of  things  have  to  be  taken 
into  consideration,  and  the  best  designed  engine  in  this  re- 
spect is  in  the  end  the  best  practical  compromise  between 
what  ought  to  be  done  theoretically  and  what  must  be  done 
mechanically.  The  theoretical  considerations  (i.  c,  most 
power  for  the  least  consumption  of  fuel  and,  incidentally,  the 
least  size  of  cylinder)  all  point  to  the  side  of  the  smallest  pos- 
sible compression  space.  This,  of  course,  entails  the  dis- 
advantages due  to  a  greater  percentage  of  leakage  at  the 
enormous  explosion  pressures.  But  leakage  past  the  piston 
and  rings  of  an  engine  built  according  to  the  most  advanced 
knowledge  can  be  reduced  almost  to  a  negligible  quantity. 
Fits  of  piston  and  rings  to  withstand  sati>factorily  pressures 
in  excess  of  400  lbs.  per  square  inch  can.  however,  not  be  at- 
tained (on  a  commercial  basis)  on  an  ordinary  lathe.  Such 
work  ought  to  be  done  on  grinding  machinery;  the  ring* 
especially  require  such  treatment  after  being  cut  in  order  t(» 
secure  perfect  contact  all  around  the  cylinder.  As  such  work 
is  a  question  of  proper  tools  rather  than  extreme  skill  of 
labor  we  may  dismiss  the  question  of  leakage  at  this  point 
by  the  statement  that  a  gasoline  engine,  if  properly  con- 
structed and  properly  lubricated,  will  not  waste  any  appreci 
able  amount  of  power  in  leakage  at  any  pressure  we  would 
be  able  otherwise  to  employ.  The  compression  of  the  gaso- 
line vapor  and  air  (or  any  gas)  produces  heat;  we  can  there- 
fore work  with  a  compression  up  to  the  point  where,  the 
heat  produced  is  enough  to  light  the  mixture.  With  very 
weak  mixtures  (mixtures  so  weak  in  gasoline  that  they  can- 
not be  exploded  at  all  unless  compressed),  the  compression 
of  course  can  be  carried  to  a  higher  point  than  if  the  ordi- 
nary "good  running  mixture,"  about  i  to  8  or  i  to  9,  is  used. 
Leaving  out  of  consideration  engines  of  the  Diessel  type  and 
considering  only  the  ordinary  or  Otto  Cycle  engines,  fitted 
with  the  usual  means  of  adjusting  the  mixture  and  with 
a  fixed  time  of  ignition,  we  cannot  have  a  hij>her  tempera 
turc  of  compression  than  about  700  degrees  Fahrenheit  with- 
out premature  explosion,  which  corresponds  to  a  pressure  of 
about  220  lbs.  per  square  inch  above  the  air.  and  at  the- 
moment  of  explosion  to  something  in  the  neighborhood  of 
i.ooo  lbs.  per  square  inch.  The  compression  space  in  such 
an  engine,  if  very  fast  running  and  provided  with  very  large 
valves,  would  be  about  13K'  pcr  cent,  of  the  whole  volume 
of  the  cylinder  (including  the  compression  space),  in  other 
words.  15.45  per  cent,  of  the  volume  passed  over  by  the  pis- 
ton. Such  high  compression  is  only  practicable  with  dilute 
mixtures,  and  cylinders  that  arc  well  cooled  by  free  circula- 
tion of  cold  water.  Perhaps  the  highest  practical  compres- 
sion in  unjaqketed  engines  would  be  not  far  from  200  lbs. 
per  square  inch,  which  entails  a  compression  space  of  about 
^75^  per  cent,  of  the  piston  displacement.  Such  an  engine 
is  easy  to  ignite  even  with  mixtures  which  will  not  work 
satisfactorily  in  most  engines  (which  have  much  lower  com- 
pression). The  drawbacks,  however,  are  that  the  pressure 
at  explosion  is  very  high— it  may  reach  nearly  900  lbs.  per 
square  inch.  The  net  working  pressure  will,  however,  be 
higher  too,  but  not  in  the  same  proportion.  The  chief  draw- 
backs are  the  much  greater  weights  of  shaft,  connecting  rod. 


frame  and  fly-wheel  necessary,  and.  above  all.   the  greater 
effort  required  to  start  the  engine,  for  if  the  compression  is 
relieved  beyond  a  certain  Ijmit  the  energy  of  the  first  explo 
sion  will  not  be  sufficient  to  produce  the  succeeding  com 
pression  and  thus  keep  the  engine  going. 

For  practice  the  compression  space  for  vehicle  motors  is 
often  as  large  as  one-half  the  stroke  of  the  piston,  and  al- 
though this  means  the  cofisumption  of  about  double  the  gas- 
oline for  the  same  power,  and  makes  ignition  more  diflficuli 
and  uncertain  and  the  motor  as  a  whole  heavier  than  it 
might  be,  and  entails  greater  necessity  of  cooling,  it  still  has 
its  advantages — it  works  satisfactorily  (?)  in  cheaply  built 
engines.  Where  minimum  weight  of  the  engine  as  a  whole 
(including  fly-wheel,  etc.)  is  looked  for,  a  compression  space 
of  one-third  to  one-fourth  the  volume  passed  through  by 
the  piston  is  about  as  small  as  should  be  used.  This  entails 
explosion  pressures  from  400  to  possibly  over  500  lbs.  per 
square  inch. 

Diamond  Flat-tread   flotor  Pneumatic. 


About  the  only  rubber  company  in  the  United  States  which 
has  made  a  special  study  of  the  needs  of  the  motor  vehicle 
manufacturers  is  the  Diamond  Rubber  Co.,  Akron,  O.,  who 
liavc  recently  put  out  a  tire  of  unique  design,  which  they  call 
their  Diamond  Flat-Tread  Motor  Pneumatic. 

The  peculiarity  of  this  tire  is  in  the  flat,  thick  shoe,  which 
gives  increased  traction  and  strength,  decreases  the  liability 
to  puncture  and  adds  but  little  weight. 

Very  successful  tests  have  been  made  on  different  types  of 
motor  vehicles,  30  per  cent,  more  mileage  having  been  se- 
cured than  can  be  covered  when  the  ordinary  pneumatic  is 
used. 

These  llat-trcad  tires  are  made  in  sizes  from  28x2^  up  to 
36x5  inches,  and.  in  common  with  all  the  Diamond  pneu- 
matics, have  rubber  between  the  plies  to  hold  the  lugs  m 
place  and  prevent  the  plies  from  separating,  and  also  to  keep 
out  moisture  in  case  the  outer  shoe  is  cut. 


MINOR  MENTION. 


A  report  is  current  this  week  to  the  effect  that  the  Prince 
of  Wales  has  ordered  a  motor  victoria. 

A  company  with  $200,000  capital  is  to  be  organized  at 
Lorain.  C,  for  the  manufacture  of  motor  vehicles. 

Mr.  Baker.  <»f  tlu*  American  Ball  Bearing  Co..  Cleveland. 
O.,  is  building  an  electric  carriage  that  will  not  weigh  over 
300  lbs.     The  battery  will   weigh  about    175  lbs. 

According  to  the  daily  newspapers,  the  .\ustrian  Minister 
of  Commerce  is  reported  to  be  contemplating  the  introduction 
of  motor-carriages  for  the  coneyance  of  mail  bags  to  and 
from  the  railway  stations,  as  well  as  for  the  delivery  of  the 
parcel  post  and  the  collection  of  letters  from  pillar  boxes. 

.Among  the  bicycle  manufacturers  who  are  experimenting 
\Nith  the  motor  vehicle  are:  K.  C.  Stearns  &  Co..  Syracuse, 
N.  Y.  (electric);  Kensington  Bicycle  Co.  and  the  Geo.  N. 
Pierce  Co..  Buffalo.  N.  Y.  ^gasoline):  Acme  Mfg.  Co.. 
Reading.  Pa.  (gasoline),  and  the  Oormully  &  JeflFery  Mfg. 
Co.,  Chicago.  Til.  ^ 


THE   HORSELESS   AGE. 


Vol  4,  No.  ».  Aug.  IC, 


Rules  for  the  Oordon  Bennett  Inter- 
national Racing  Cup. 


The  following  is  a  copy  of  a  letter  sent  to  the  secretary  of 
the  Automobile  Club  de  France  by  Sir  David  Salomons,  chair- 
man of  the  Foreign  Relations  Committee  of  the  Automobile 
Qub  of  Great  Britain: 

"July  22,  1899. 

"Sir:  The  committee  of  this  club  understand  that  Mr. 
Gordon  Bennett  in  instituting  an  international  automobile  cup 
placed  in  the  hands  of  your  committee  the  framing  of  the 
regulations  affecting  racing  for  this  cup. 

**The  committc  of  this  club  do  not  desire  for  one  moment 
to  interfere  with  the  committee  of  the  Automobile  Club  de 
France  in  the  framing  of  those  rules ;  but  they  have  asked  me 
to  convey  to  your  committee  the  hope  that  the  Automobile 
Club  de  France  may  be  so  good  as  to  call  a  meeting  of  dele- 
gates of  the  other  recognized  automobile  clubs,  in  order  that 
they  may  place  before  your  committee,  for  consideration,  repre- 
sentations as  to  provisions  which  might  fittingly  be  incor- 
porated in  the  rules.  Possibly,  in  view  of  the  fact  that  the 
cup  is  to  be  international,  the  committee  of  the  Automobile 
Gub  de  France  may  sec  their  way  to  accede  to  this  sug- 
gestion. 

I  am  also  desired  to  state  that  the  committee  of  this  club 
trust  that  the  Automobile  Club  dc  France  will  approach  Mr. 
Gordon  Bennett  with  a  view  to  an  alteration  of  one  of  the 
conditions  under  which  it  is  understood  he  is  presenting  the 
cup— namely:  that  competing  vehicles  should  he  confined  to 
those  propelled  by  electricity  and  motor  spirit.  It  is  hoped 
that  the  best  influence  of  your  committee  will  be  used  to  in- 
duce Mr.  Gordon  Bennett  to  open  the  competition  to  all  self- 
propelled  road  vehicles,  irrespective  of  their  motive  power. 

"I  have  the  honor  to  he,  sir, 

"Your  obedient  servant, 

"DAVID  SALOMONS, 
"Chairman  of  the  Foreign  Relations  Committee." 


The  HoUey  Oasollne  Carriage. 


This  carriage,  built  by  G.  M.  Holley.  of  Bradford,  Pa.,  is 
propelled  by  a  single  cylinder  gasoline  motor,  cylinder  3!/^  x 
4^4  in.  It  has  no  poppet  valves,  and  all  of  its  operations  are 
smooth  and  without  jamming  or  noise  of  any  kind.  The 
operations  of  the  Otto  cycle  are  performed  by  a  rotary  valve 
made  of  tool  steel  with  seat  of  cast  iron.  An  electric  make  and 
break  ignitor  is  used.  There  is  said  to  be  no  vibration  from 
the  engine  when  running  in  the  carriage  for  the  reason  that 
the  framework,  carriage  body  and  running  gear  are  all  bolted 
together,  depending  on  large  pneumatic  tires  for  easy  riding 
qualities. 

Its  complete  weight  with  water  and  gasoline  for  100  miles  is 
280  lbs.  It  has  a  hill  climbing  gear  of  5  miles  an  hour,  and  a  speed 
gear  for  a  maximum  of  24  miles  an  hour,  .so  that  by  varying 
the  speed  of  the  motor  any  speed  from  2  to  24  miles  an  hour 
can  be  obtained.  The  wheels  are  26  in.  in  diameter  with  2^-in. 
tires.  The  carriage  i^  ver>'  easy  to  get  in  and  out  of,  the  floor- 
ing being  only  16  in.  from  the  ground.  The  motor  is  auto- 
matically started  by  pressing  a  button.  These  carriages  will  be 
built  at  Bradford.  Pa.,  and  will  he  sold  at  a  popular  price. 


Company  Organized  at  Omaha. 

Motor  vehicle  manufacturing  companies  are  beginning  to 
crop  up  west  of  the  Mississippi.  One  of  the  most  recent  is 
the  Omaha  Gas  Engine  &  Motor  Co.,  of  Omaha,  Neb., 
organized  under  the  laws  of  Nebraska,  with  a  capital  of 
$150,000,  to  manufacture  gasoline  engines  and  motors,  and 
also  to  build  motor  vehicles.  The  officers  are:  Henry  C. 
Akin,  president;  H.  K.  Clover,  vice-president  and  patentee; 
Dalton  Risley,  secretary;  Dr.  F.  E.  Coulter,  treasurer,  and  O. 
E.  Gugler,  superintendent  of  the  Unition  Pacific  shops  at 
Omaha,  superintendent  of  construction.  The  company  is 
just  fitting  up  a  factory,  and  expects  to  be  turning  out 
motors  in  90  days. 

The  engines  and  motors  which  they  will  manufacture  are 
the  invention  of  Lieutenant  H.  K.  Clover,  of  the  United 
States  Navy,  a  resident  of  Omaha,  and  a  well-known  me- 
chanical expert. 

The  motor  is  a  two-cylinder  horizontal  one,  giving  two  im- 
pulses every  revolution,  using  either  gasoline  or  kerosene  as 
fuel,  and  having  but  three  moving  parts — the  piston,  the 
crank  shaft  and  the  connecting  rod.  There  are  no  valves  in 
the  cylinders — a  butterfly  valve  controlling  the  supply  of  gas 
to  both  cylinders.  The  speed  of  the  motor  can  be  varied  from 
200  to  1,000  revolutions  by  means  of  a  throttle  valve  that  can  be 
set  in  any  position,  the  normal  speed  being  about  800  revolu- 
tions.   Its  weight  is  300  lbs,,  and  its  horse  power  8. 

The  present  cylinder  is  made  of  cast  iron,  but  steel  casting 
will  be  employed  in  future. 

The  exhaust  is  deodorized  by  passing  through  a  preparation 
of  magnesia,  lime  and  charcoal,  which  is  renewed  every 
30  days.  The  vaporizer  is  claimed  as  a  special  feature  of 
this  motor.  A  portion  of  the  exhaust  is  used  to  dry  the  gas. 
and  no  air  is  taken  in  through  the  vaporizer,  the  air  being 
mixed  with  the  gasoline  vapor  just  before  entering  the 
cylinder.  The  mixture  is  adjusted  by  a  valve,  which  opens 
one  port  while  it  closes  the  other. 

Electric  ignition  is  employed,  the  jump  spark  being  used  for 
the  motors,  and  the  time  of  sparking  being  regulated  by  the 
brushes  on  the  commutator. 

A  special  patented  attachment  is  furnished,  to  be  applied  to 
the  motor  when  kerosene  is  to  be  used  as  fuel,  and  for  mud  or 
sand  a  special  pneumatic  tire  in  five  sections,  and  resembling 
a  Norwegian  snowshoe.  This  consists  of  rubber  shoes  on 
each  side,  interwoven  between  with  wire,  and  fa.stened  on  with 
set  screws.  Brass  plates  on  the  inside  of  the  rim  lock  it 
securely  in  place.  It  is  said  that  wheels  so  shod  do  not  sink 
into  mud  or  sand. 
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DARTIES  having  copies  of  the  November,  189S, 
number  of  The  Horsbless  Agb,  which  they 
are  willing  to  sell  or  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 
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Materials  for  Motor  Vehicle  Spur  Gears. 

By  P.  M.  Heldt. 


The  transmission  of.  the  power  from  the  engine  shaft  to  the 
driving  wheels  has  been,  and  remains,  one  of  the  most  difficult 
problems  in  the  construction  of  gasoline  vehicles.  The  maxi- 
mum driving  force  of  a  gasoline  engine  being  practically  the 
same  as  the  force  developed  when  the  engine  is  running  at 
maximum  efficiency,  the  power  derived  from  this  type  of  en- 
gine is  much  less  flexible  than  that  produced  by  other  motors 
used  on  motor  vehicles,  and  although  considerable  advance  has 
been  made  in  recent  years  in  the  regulation  of  gasoline  en- 
gines, still  the  speed  control  of  gasoline  vehicles  has  to  be 
effected  mainly  by  mechanical  means. 

Besides  the  ordinary  high  speed  gear,  at  least  one  low  speed 
or  hill  climbing  gear  has  to  be  provided ;  and  as  the  Otto  cycle 
engine,  which  is  at  the  present  the  most  favored,  and  almost 
universal  type,  is  non-reversible,  practically  speaking,  a  back- 
ing-up  gear  must  also  be  provided. 

To  insure  an  excess  of  tractive  effort,  sufficient  for  all 
emergencies,  the  hill  climbing  speed  is  often  made  exceedingly 
low.  This  necessitates  an  additional  gear,  intermediate  be- 
tween the  other  two,  which  is  used  on  all  ordinary  gradients, 
where  the  low  gear  would  be  too  slow  and  the  high  gear  not 
sufficiently  powerful.  The  number  of  gears  to  be  employed 
on  vehicles  of  ordinary  size  varies,  therefore,  between  three  and 
four,  and  one  has  his  choice  of  either  using  a  very  powerful 
engine  and  the  smaller  number  of  gears,  (^r  an  additional  gear 
and  a  somewhat  lighter  engine. 

Belts,  chains  and  sprockets,  spur  gears  and  friction  drive 
devices,  the  latter  both  of  the  continuously  variable  and  step 
cone  types,  have  been  used  for  transmitting  the  power  in  gaso- 
line vehicles,  but  at  the  present  moment  spur  gears  seem  to  be 
gaining  in  favor.  They  have  the  advantages  of  greatest  re- 
liability and  of  compactness,  which  affords  facility  for  encasing 
them.  It  is  the  object  of  this  article  to  investigate  the  ma- 
terials which  may  be  used  advantageously  in  the  construction 
of  these  spur  gears. 

The  first  material  which  recommends  itself  by  its  strength 
is  cast  steel.  This  material  has  actually  been  used  extensively, 
but  there  are  a  number  of  objections  to  it.  both  from  the 
standpoint  of  the  constructor  and  the  purchaser  of  the  vehicle. 
In  the  present  state  of  the  art,  when  motor  vehicles  are  built 
rather  than  manufactured,  the  long  time  required  to  get  steel 
castings  from  the  foundry  is  quite  a  serious  handicap.  When 
motor  vehicles  are  made  in  larger  numbers  and  of  standard 
construction  this  drawback  will  no  longer  exist,  as  a  sufficient 
number  of  castings  can  always  be  carried  in  stock.  .Another 
serious  objection  to  the  use  of  cast  steel  is  the  unreliability  of 
the  castings  with  regard  to  soundness.  A  large  -gear  wheel 
may  be  finished,  and  practically  all  the  teeth  cut.  when  a 
blow  hole  of  sufficient  •^ize  to  make  the  gear  wnrthles-;  will 
show  up. 

Cast  steel  being  a  very  tough  metal,  it  is  a  rather  u-dious  and 
expensive  piece  of  work  to  cut  the  teeth,  but  this  is,  of  course, 
compen.sated  for  by  the  longer  wea'r  of  the  gears.  Cast  steel 
is  also  very  sonorous,  and  two  cast  steel  gears  running  to- 
gether at  high  speed  produce  a  very  objectionable  ringing  noise. 
At  a  pitch  line  velocity  of  200  ft.  per  minute  steel  gears  run 
comparatively  noiseless,  but  the  speed  of  even  the  slowest  run- 
ning gears  in  gasoline  vehicles  can  hardly  ever  be  reduced 
to  this  figure.  At  double  this  si)eed,  or  400  ft.  per  minute,  the 
noi-c  emitted  is  very  penetrating. 


Cast  iron  does  not  possess  the  qualities  especially  desirable 
in  materials  for  motor  vehicle  construction,  viz.,  strength 
combined  with  lightness,  but  there  are  a  number  of  parts  for 
which  it  seems  at  present  the  most  suitable  material;  for  in- 
stance, engine  cylinders  and  friction  clutches.  Clutches  arc 
sometimes  constructed  in  such  a  manner  that  the  inner  surface 
of  the  rim  of  a  gear  wheel  forms  the  friction  surface  for  the 
clutch  shoes.  In  such  a  case  the  use  of  cast  iron  is  permissible 
and  advantageous  as  far  as  the  clutch  part  of  the  combination 
is  concerned.  The  face  of  the  gear  wheels  must,  of  course,  be 
proportioned  according  to  the  strength  of  the  cast  iron. 

Bronze  or  gun  metal,  and  an  alloy  of  80  to  90  per  cent,  of 
copper  with  20  to  10  per  cent,  of  tin,  has  some  qualities  which 
render  it  quite  suitable  for  gear  wheels.  The  teeth  are  less 
liable  to  injury  from  shock  than  cast  iron  teeth;  the  metal  is 
much  less  sonorous  than  steel,  and  is  quite  satisfactory  as  to 
wearing  qualities. 
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The  construction  of  gear  transmissions  is  generally  such  that 
one  member  of  a  pair  of  gears  is  keyed  to  a  shaft,  while 
the  one  meshing  with  it  runs  loose  upon  its  shaft.  The  latter 
must  therefore  be  either  of  bearing  metal  or  have  a  bearing 
metal  bushing  inserted  in  its  hub.  A  bronze  having  a  compo.si- 
tion  as  given  above  will  run  satisfactorily  upon  a  steel  shaft. 
Some  foundries  make  special  bronzes  of  great  hardness,  but 
these  do  not  always  have  satisfactory  bearing-metal  properties. 

Pinions  of  small  diameter  of  the  plain  type,  i.  e.,  without 
spokes  and  hub,  are  preferably  made  of  round  steel.  This 
material,  which  is  always  easily  obtained,  is  homogeneous  and 
strong,  'i'he  wear  on  the  teeth  of  a  pinion  running  together 
with  a  larger  gear  is  necessarily  considerably  greater  than  the 
wear  on  the  teeth  of  the  latter,  and  it  is  thereltore  good  practice 
to  make  the  pinion  of  more  lasting  material  to  bring  the 
length  of  life  of  pinion  and  gear  nearer  together.  A  steel 
pinion  and  a  bronze  gear  running  together  in  a  bath  of  oil  give 
very  good  results. 
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Rawhide  pinions  are  very  extensively  used  on  electric 
vehicle  motors,  and  consequently  might  also  be  used  with  gaso- 
line vehicles.  The  only  advantage  of  the  rawhide  pinion  is  its 
noiselessness  at  speeds  at  which  metallic  gears  would  not  run 
noiselessly.  These  pinions  are  easily  deteriorated  by  dirt,  grit 
and  oil,  and  are  rather  sensitive  to  moisture  and  changes  of 
temperature.  Their  use  should  therefore  be  avoided  wherever 
sufficiently  noiseless  operation  can  be  secured  by  other  devices. 
Rawhide  pinions  should  run  with  none  but  steel  gears. 

A  curious  accident  to  a  rawhide  gear  came  to  the  writer's 
notice  some  time  ago.  The  gear  in  question  is  part  of  the 
power  transmitting  mechanism  of  a  heavy  delivery  wagon 
weighing  with  supplies  and  two  persons  about  4,500 
lbs.,  and  capable  of  a  speed  of  10  miles  an  hour. 
The  gear  is  fastened  to  a  cast  iron  friction  clutch 
dressed  as  shown  in  the  drawing.  On  the  day  the  accident  oc- 
curred the  vehicle  was  being  tested  on  the  streets  of  Chicago. 
It  was  run  a  distance  of  about  5  miles  continuously  on  the  10- 
mile  gear  on  streets  which  are  not  particularly  favorable  to  this 
speed.  At  this  particular  speed  the  gear  is  clutched  to  the 
shaft,  but  it  does  not  transmit  any  power.  For  a  number  of 
reasons  which  it  is  not  necessary  to  mention,  the  clutch  slipped 
more  or  less  continuously,  and  produced  considerable  heat,  not 
enough,  however,  to  cause  any  grinding  or  cutting  of  the  clutch 
members.  The  proximity  of  the  gear  to  the  clutch  permitted 
the  transmission  of  a  large  amount  of  heat  from  the  latter  to 
the  former.  After  the  test  had  been  finished  and  the  lid  was 
taken  from  the  gear  casing  it  was  found  that  the  rawhide  part 
of  the  gear  had  contracted  so  much  in  diameter  that  the  teeth 
were  out  of  reach  of  the  teeth  of  the  metallic  gear  meshing 
with  it,  and  a  portion  of  the  rawhide  on  the  side  of  the  gear 
next  to  the  clutch  had  molten  into  a  glue-like  mass. 


Studies  In  Ignition  by  Viator. 

Among  the  many  small  troubles  that  beset  the  motor  car- 
riage of  gasoline  type  none  arc  more  persistent  and  illusive 
than  defects  of  the  sparking  mechanism. 
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Let  us  suppose  a  dynamo  to  be  us^d  with  a  battery  also. 
One  of  the  first  troubles  is  that  the  copper  brushes  are  fre- 
quently bent  and  thus  thrown  out  of  place  by  the  sudden 
slight  reversal  of  the  engine  at  the  time  of  stopping.  The 
remedy  is  to  use  woven  wire  brushes.  1  say  nothing  of  carbon, 
as  1  think  small,  low  voltage  machines  should  have  no  addi- 
tional resistance  to  the  current.  In  the  clamp  E  E*  fix  above 
the  woven  wire  brush  a  small  bit  of  clock  spring  so  curved 
that  it  exerts  a  moderate  pressure  upon  the  back  of  the 
brush  where  the  latter  touches  the  commutator  A  B.  Brushes 
thus  reinforced  do  not  become  loose  in  contact  through  road 
vibration. 

A  second  source  of  trouble  is  the  dynamo  belts,  which  arc 
in  constant  need  of  attention:  (a)  they  get  loose;  (b)  they 
come  unfastened;  (c)  the  hooks,  etc.,  make  a  noise;  (d)  they 
are  spoiled  by  the  heat  and  oil. 

The  remedy  is  to  use  a  ^-in.  flat  belt  and  cement  the  ends 
together.  Let  the  belt  be  of  the  kind  known  as  rawhide — for 
example,  that  made  by  Schultz — and  also  mount  the  dynamo 
on  a  slide  so  that  by  means  of  a  screw  the  belt  may  be 
adjusted  exactly.  Use  on  the  dynamo  a  slightly  crowned 
wood  pulley  with  guides  for  the  belt  to  prevent  it  from  jump- 
ing off  on  bad  roads.  Place  the  dynamo  as  far  as  possible 
from  the  engine,  as  in  this  way  the  long  belt  drives  much 
better. 

A  third  source  of  trouble  is  the  wires,  which  constantly 
break  inside  the  insulation,  as  a  result  of  the  constant  vibra- 
tion. This  is  one  of  the  greatest  annoyances  and  is 'diffi- 
cult to  remedy.  Use  what  is  known  as  lamp  cord  and  get  No. 
10  or  12  if  possible.    The  common  number  is  18. 

A  fourth  trouble  is  found  in  the  wires  becoming  unfastened 
where  connected  and  by  touching  the  frame  making  a  short 
circuit.  The  remedy  is  to  discard  all  forms  of  wire  fastening, 
screws,  twisting,  etc..  and  solder  all  connections,  using  rosin 
and  no  acid  in  the  process.  Place  upon  the  carriage  frame  a 
sufficient  number  of  small  porcelain  insulators,  so  that  the 
wires  when  strung  upon  them  shall  not  touch  the  metal  of 
the  carriage  at  any  point. 

To  be  continued. 
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FILES.— 1. 


By  Robert  I.  Clegg. 


There  is  no  tool  so  common  in  shop  practice  and,  it  may 
be  added,  no  tool  so  much  abused  as  the  file.  Frequently  the 
entire  assortment,  good,  bad  and  indifferent,  are  thrown  pro- 
miscuously together  into  the  drawer  allotted  to  the  user;  the 
teeth  of  a  file  arc  so  hard  that  the  loss  of  a  tooth  from  a 
double  cut  file  is  as  likely  as  a  slight  abrasion  of  ihe  small 
cutting  points  and  edges.  A  good  file,  suitable  in  form  and 
cut,  of  well  tempered  steel,  is  not  only  useful,  but  has  all  the 
potency  of  encouragement  to  the  mechanic.  To  the  end  that 
the  file  may  have  a  long  and  useful  existence  certain  points 
are  worth  consideration. 

FIRST. — AS  TO   THE  CHOICE  OF   A   FILE. 

The  cut  has  to  do  with  the  character  and  spacing  of  the 
teeth;  the  cutting  being  distinguished  as  single  cut,  double 
cut,  and  rasp  cut;  the  degree  of  coarseness  being  spoken  of  as 
rough,  coarse,  l^astard,  second  cut,  smooth,  and  dead  smooth. 
These  terms  are  arranged  from  rough  to  dead  smooth  in 
proper  gradation  of  the  cutting  effect  from  extreme  coarse- 
ness to  the  finest  cut  i>ossible  in  everyday  manufacture.  A 
file  is  measured  from  heel  to  point  only;  the  tang  is  the  part 
on  which  the  handle  fits;  where  the  tang  joins  on  to  the  rest 
of  the  file  is  called  the  heel,  and  the  point  is  the  end  opposite 
to  the  tang  and  handle,  and,  as  already  indicated,  if  we  speak 
of  a  twelve  inch  file  this  length  is  exclusive  of  the  tang 
entirely. 

Very  probably  the  old  time  custom,  when  steel  and  the 
handwork  requisite  to  making  a  file  were  higher  priced  and 
files  were  made  sufficiently  thick  so  that  when  worn  they 
could  be  recut,  has  something  to  do  with  the  lack  at  present 
of  any  fixed  proportion  between  the  length,  breadth  and 
thickness.  Be  that  as  it  may,  so  far  as  the  original  cause 
is  concerned,  it  affords  the  faddist,  who  has  thereby  more 
chance  of  gratifying  his  whims,  choice  as  to  minute  dif- 
ferences in  dimensions  and  weight.  Files  are  also  distin- 
guished by  the  shape  of  the  cross  section  as  well  as  the 
side  elevations.  The  cross  sections  include  the  simpler 
geometrical  forms,  square,  oblong,  round  and  triangular, 
along  with  a  few  odd  shapes  which  are  designed  for  special 
uses,  and  oucside  of  these  arc  seldom  desired.  A  file  which 
is  reduced  gradually  in  cross-sectional  area  for,  say,  one-half 
to  two-thirds  its  length  down  to  the  point,  is  called  taper. 
If  the  file,  however,  preserves  its  dimensions  from  one  end 
to  the  other,  it  is  said  to  be  blunt;  bellied  is  a  term  indicat- 
ing a  fullness  in  the  centre  of  the  file,  and — equaling — indi- 
cates a  blunt  file  having  a  very  slight  curvature  or  belly,  from 
point  to  heel.    Square  and  three  cornered  files  arc  usually  cut 


on  each  side;  flat — oblong — files  are  left  with  one  side  uncut, 
called  the  safe  edge  or  side,  this  safe  side  permitting  a  por- 
tion of  an  angle  or  corner  to  be  filed  up  close  without  injury 
to  the  adjacent  parts.  A  square  file  desired  for  similar  pur- 
poses can  have  one  side  ground  down.  Although  one  side  of 
a  flat  flle  may  be  uncut,  the  process  of  cutting  the  adjacent 
sides  will  force  out  slight  projections  at  the  roots  of  the  teeth 
which  mar  the  desired  smoothness  of  the  safe  edge.  It  is 
therefore  as  well  before  using  a  file  of  this  kind,  where  a 
safe  side  is  imperative,  to  give  the  side  a  rub  or  two  on  an 
emery  wheel  or  grindstone. 

SECOND. — FILK   HANDLES   AND   WORK    HOLDING   DEVICES. 

Several  patents,  the  writer  understands,  have  been  taken 
out  on  schemes  for  holding  files.  Possibly  one  of  the  best  oi 
these  was  comprised  in  a  nut,  contained  in  the  handle,  con- 
necting by  a  split  bolt  with  a  pin  and  hole  through  the  file 
about  half  an  inch  from  heel.  However,  a  handle  of  tough 
wood  which  will  stand  being  driven  down  the  whole  length 
of  the  tang,  well  equipped  with  a  good  brass  ferrule,  to  prevent 
splitting,  made  of  light  material,  smoothly  finished  and  neatly 
formed,  is  all  sufficient  for  cross-filed  work.  If  the  hole  in 
the  handle  is  too  small,  take  an  old  file,  of  the  same  size  as 
the  one  you  desire  to  insert,  heat  the  tang  and  bum  out  the 
hole  to  the  size  for  a  good  driven  fit,  taking  care  that  the 
axis  of  the  handle  is  in  line  with  that  of  the  file.  If  the  handle 
was  not  bored  out  central  in  the  first  place,  the  heated  tang 
is  useful  to  bring  the  hole  in  line.  The  files  may  be  hung, 
suspended  by  their  handles,  from  a  shelf,  or  rack,  perforated 
at  the  edge,  and  cut  through,  that  the  files  may  be  readily 
hung  or  taken  down;  or  a  broad  drawer,  with  separate  com- 
partments or  divisions  to  keep  the  files  from  injuring  each 
other,  is,  in  either  case,  an  economical  shop  feature  in  sav- 
ing files. 

When  a  surface  is  to  be  filed  which  is  wider  than  the  length 
of  the  file,  some  device  must  be  substituted  for  the  straight 
tang  and  wooden  handle  thereon.  Of  course,  the  handle 
comes  in  useful  if  the  taug  is  turned  at  an  angle  to  the  centre 
line  of  the  file,  which  would  put  one  side  of  the  file  out  of 
service,  to  say  nothing  of  the  makeshift  character  of  such  an 
expedient.  Hence  the  more  general  custom  is  a  special  de- 
vice, consisting  of  a  metal  piece  dovetailed  or  grooved  on  its 
underside  to  fit  the  tang.  This  metal  piece  is  of  various 
shapes  and  often  stands  at  right  angles  to  the  file,  is  shaped 
like  a  file  tang  and  carries  a  handle  fitted  on  in  the  usual 
style.  A  neat  and  useful  design  of  handle,  particularly  where 
it  is  desirable  that  the  file  shall  in  use  be  bent  slightly  convex 
so  as  to  act  upon  a  smaller  area  of  the  work,  as  well  as  to 
get  a  more  lively  cut  by  having  fewer  teeth  acting  undef  the 
same  pressure,  is  found  when  the  tang  and  heel  carry  a  dove- 
tailed piece  as  before  and  a  small  thumb  plate  clips  the  point 
and  the  two  are  drawn  together  by  a  threaded  rod,  on  which 
the  handle  is  placed  almost  parallel  to  the  axis  of  the  file. 
For  small  files  the  writer  likes  a  straight  handle,  longer 
proportionally  than  the  handles  in  vogue  for  larger  files;  the 
small  files  are  frequently  used  in  one  hand  and  the  straight 
handle,  with  index  finger  resting  along  the  back  of  the  file, 
gives  a  good  firm  grip. 

The  vise  jaws  are  liable  to  deface  nicely  finished  work  and 
clamps  of  some  soft  metal  are  used  to  protect  the  piece  held. 
Copper,  brass  and  lead  are  adapted  for  this  purpose.  Fibre 
and  cardboard  are  also  useful  when  the  surface  of  the  work 
held  is  large  enough  to  distribute  the  pressure  well  over  the 
face  of  the  clamps.      The  vise  should  be  affixed  at  a  height 
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from  the  floor  that  will  be  suitable  for  the  average  user,  forty- 
two  inches  being  recommended  as  the  best  distance  from  the 
top  of  the  vise  jaws  to  the  floor  for  general  work.  This  is 
supposed  to  be  level  with  the  elbow  of  the  workman.  For 
very  heavy  work,  where  the  full  weight  of  the  workman  may 
be  thrown  into  action,  the  distance  should  be  less,  while  with 
small  and  delicate  work,  requiring  movement  of  the  arm  and 
hand,  the  top  of  the  vise  can  be  brought  nearer  to  the  eyes, 
that  the  work  may  be  scrutinized  easier  and  the  workman 
stand  erect. 

For  some  tasks  filing  jigs  come  in  very  useful,  the  piece 
being  held  in  a  hardened  fixture  or  a  cast-iron  frame,  in  which 
are  set  limiting  edges  of  hard  steel.  Here  the  file  is  restrained 
to  act  upon  a  definite  place  up  to  prescribed  dimensions. 
These  jigs  are  not  common,  but  occasional  work  may  be 
found  where  the  amount  of  material  removed  is  small  and 
can  thus  be  accomplished  without  appropriating  a  machine 
capable  of  active  service  elsewhere. 

In  filing  thin  pieces  a  block  of  hard  wood  is  held  in  the 
vise.  The  pieces  are  let  in  or  held  with  brads,  which  file 
down  with  the  work.  The  writer  has  also  held  a  metal  plate 
in  the  vise,  on  which  the  thin  pieces  were  held  with  soft 
solder.  Bicycle  cement  and  shellac  have  been  used  for  such 
materials  as  are  suitable. 

THIRD.— TIIK    MATERIAL   FILED. 

Cast  iron  should  be  thoroughly  pickled  to  loosen  the  scale, 
permitting  its  easy  removal  with  a  wire  scratch  brush;  or.  if 
size  of  piece  will  allow,  rattling.  For  a  reason  already  given 
in  an  article  in  the  "Horseless  Age."  on  Dormg  cylinders  for 
motor  vehicles,  the  pickle  should  not  be  applied  until  the 
cast  iron  is  cold  enough  to  handle  with  the  naked  hand  or  the 
sand  will  burn  on  hard.  The  pickle  for  iron  castings  is  gen- 
erally sulphuric  acid  and  water,  about  two  of  water  to  one  of 
acid;  the  pickling  fluid  for  brass  and  gunmetal  castings,  a 
mixture  of  nitric  acid  and  water,  in  the  proportion  of  one  part 
of  acid  to  five  of  water. 

The  articles  are  dipped  into  the  bath,  where  they  remain 
a  short  time.  Thence  they  are  removed  and  the  acid  is  al- 
lowed to  act  upon  the  surfaces  until  the  scale  is  loose,  when 
they  are  washed  with  water  and  cleaned  when  dry  with  old 
files  and  wire  brushes. 

A  suitable  corundum  or  emery  wheel  of  wide  face  is  excel- 
lent in  trimming  castings  at  the  parting  lines,  and  also  comes 
in  useful  in  grinding  away  chilled  fins  and  corners,  which 
otherwise  would  destroy  the  file.  A  narrow  surface  presents 
a  resistance  to  fewer  teeth,  and  hence  a  new  file  is  reserved  for 
the  broader  castings  of  iron,  bronze  or  brass.  And.  as  the 
file  becomes  worn,  the  more  fibrous  metals,  as  wrought  iron 
and  steel,  as  well  as  the  narrower  articles  of  any  material.  A 
new  keen  file  will  not  cut  so  freely  if  well  rubbed  with  chalk, 
and  as  the  interstices  between  the  teeth  are  partially  filled 
the  "filings"  or  "fins"  have  less  chance  to  clog  the  action. 
When  the  file  has  been  slightly  oiled  to  cut  some  fibrous  metal 
or  as  a  preservative  against  rust,  and  the  file  is  wanted  for 
filing  cast  iron,  the  oil  may  be  removed  by  chalking  the  file 
several  times  as  required  and  thoroughly  brushing.  A  bit 
of  soft  wire,  copper  or  brass,  flattened  at  the  end,  is  good  to 
strike  oflF  any  little  "pin"  from  the  file  that  otherwise  would 
tear  up  the  filed  surface.  Card  clothing,  nailed  on  a  strip  of 
wood,  with  a  suitable  projection  for  a  handle,  will  remove 
the  loose  chips  very  readily. 

FOURTH. — USING   THE   FILE. 

Machine  work  is  adopted  to  such  an  extent  that  less  filing 
in  the  aggregate  is  to  be  found  than  was  the  custom  formerly. 


On  the  other  hand,  the  filing  must  be  of  so  superior  a  char- 
acter that  it  shall  compare  with  the  quality  of  the  parts  ma- 
chined. Hence  the  work  is  of  a  delicate  type,  a  less  amount 
of  metal  being  removed  than  was  formerly  the  case.  Prac- 
tice being  the  chief  guide  to  expertness  in  filing  little  can  be 
said  beyond  general  suggestion.  The  less  filing  on  work 
where  accurate  truth  is  required  the  better,  particularly  on 
round  work.  In  lathe  work,  use  a  slow,  light  stroke,  moving 
the  file  slightly  from  the  right  to  the  left,  and  vice  versa,  to 
avoid  grooving,  and  maintain  the  even  surface  left  by  the  tool. 
When  filing  close  to  lathe  dog  or  chuck  do  not  make  too 
long  a  stroke,  as  the  point  of  the  file  is  apt  to  catch.  If  the 
file  handle  is  then  held  in  the  left  hand  there  is  not  only  less 
danger  of  that  accident,  but  the  sleeves  are  out  of  the  way. 
A  connecting  rod  is  often  drawfiled  (in  the  direction  of  its 
length)  and  then  near  the  ends  is  polished  while  rotating  in 
the  lathe.  The  contrasting  effect  is  pleasing  but  otherwise 
useless.  Piston  rods  are  frequently  drawfiled  with  the  idea 
of  having  a  more  even  and  uniform  surface,  and  thus  save 
both  in  friction  and  trouble  at  the  stufllng  box.  Some  work 
formerly  finished  by  file  in  the  lathe  is  now  done  with  greater 
accuracy  and  dispatch  on  the  grinder,  which  will  be  consid- 
ered later.  In  filing  concave  surfaces  the  idea  suggested  in 
maintaining  truth  of  lathe  work  is  equally  good;  namely, 
moving  the  path  of  the  file  from  side  to  side. 

FIFTH  —FILE  MANUFACTirRE 

The  blanks  intended  for  files  are  forged,  carefully  annealed 
(not  to  exceed  a  red  heat),  and  ground  to  shape.  After  the 
surfaces  are  perfectly  smooth  and  clean  they  are  lightly 
greased  and  are  ready  for  cutting.  The  old  time  hand  cut- 
ter took  the  file  on  an  anvil,  with  the  tang  turned  toward  him. 
A  leather  strap,  one  end  of  which  is  held  fast  by  each  foot, 
keeps  the  blank  steady  on  the  block  or  anvil.  The  cutter  uses 
a  chisel  to  cut  the  ridges  of  the  file,  beginning  at  the  point. 
When  cutting  the  other  side  a  thin  plate  of  soft  metal  is 
placed  between  the  anvil  and  the  file  blank.  To  preserve  the 
teeth  from  the  action  of  the  fire  when  being  heated,  the  file  is 
passed  through  beer  grounds  or  some  sticky  matter,  and  then 
through  a  mixture  of  salt  and  hoofs,  roasted  and  ground. 
The  modern  system  of  manufacturing  has  taken  the  old  hand 
process  and  its  irregularity  of  cut  has  been  copied  and  again 
produced  by  automatic  machinery. 

In  an  "increment  cut"  file  the  spacing,  as  well  as  the  angle 
between  each  cut,  is  capable  of  a  slight  variation  accomplished 
on  the  machine,  which  reproduces  the  good  qualities  of  the 
hand  made  file  at  a  rapidity  out  of  all  comparison. 


WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York. 
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LONDON  NOTES. 


(Frt>m  Our  Own  Cnm^pnndenl  ) 


London.  Jnly  26. 
Tlicrc  can  be  no  duiibt  llial  the  two  recent  motor  exhibitions 
here  have  done  tniich  to  advance  tlie  fnovenicnl  in  lhi>  c<jun- 
try,  and  it  is  noi  loo  much  to  expect  that  the  same  will  be 
the  result  of  the  exhibition  which  is  to  be  held  in  the  German 
capital  in  September  next  under  the  anspices  of  the  Mid- 
European  Mutor  Car  Club.  In  fact,  the  applications  for 
space  have  come  in  so  rapidly  and  in  such  numbers  as  to 
greatly  exceed  the  area  originally  provided  for»  the  result  being 
that  the  authorities  have  decided  to  erect  two  large  temporary 
buiUtings,  one  of  which  will  be  devoted  to  a  demonstrating 
track. 

MR.    VVHITNKV   THE   STAR   ATJUACTIOK. 

Mr.  Whitney,  of  Boston.  Mass.»  with  his  steam  carriage,  is 
quite  the  hero  of  the  hour,  After  reaching  the  exhibition  at 
the  Agnctiltural  lialb  Londott,  he  was  the  man  most  in  re- 
tpiest,  and  if  he  took  one  per^nn   for  a   trial   run   mnnd   the 


WMITNLV    WIUI    HIS    bTEAM    CAR   Al    >JENl.EV-UN-THAMfcb, 
ENGLAND,    iVLX    l6,    1899. 

demonstrating  arena  during  tht-  ?ub. sequent  four  days,  he 
must  have  taken  two  or  three  hundred,  lie  is  next  bound 
for  France,  tlierc  to  show  his  machine.  He  expects  to  get 
back  to  his  native  heath  about  the  end  of  September, 

MOTOR    VliHlCLtCS    FOR    COMMERCIAL    I'UR POSES, 

The  commercial  possibilities  of  tnotor  vehicles  is  beginning 
to  be  recognized  in  England.  Although  the  adoption  of 
horseless  carriages  by  the  wealthy  classes  is  at  present  keeping 
all  existing  manufacturers  fully  occupied,  there  is  always  the 
ilanger  thai  this  may  Ix*  a  passing  fashion,  so  that  the  stability 
of  the  new  movement  lies  more  in  the  adoption  of  motor 
vehicles  for  industrial  purposes.  The  annoimcement  made  by 
the  Daimler  Motor  Co.  this  week  is  therefore  of  special  in- 
terest. It  is  U)  the  effect  that  they  have  been  commissioned  to 
build  for  W.  F.  Locke- King,  the  proprietor  of  a  number  of 
farms  in  the  neighborhood  of  VVeybridge,  Surrey,  no  less  than 
three  large  motor  vans  to  l>e  fitted  with  gasoline  motors  of 
12  b.h.p.  The  vehicles  arc  intended  for  the  transport  of  farm 
produce  from  Wey bridge  to  the  London  market.  Hitherto 
these  deliveries  have  been  made  daily  all  the  year  round  by 
rail.     As  a  result  of  careful  inquiries,  I  understand  that  Mr, 


Locke-King  is  more  than  satisfied  that  even  after  allowing  a 
large  percentage  for  repairs  and  depreciation,  there  will  be  a 
considerable  margin  in  favor  of  the  transport  by  the  mutor 
vans.  Not  only  so,  but  a  saving  of  at  least  four  hours  a  day 
will  be  effected,  and  seeing  that  the  deliveries  take  place 
every  day  in  the  year,  this  saving,  taking  the  twelve  months, 
will  be  no  inconsiderable  item  in  itself.  The  enterprise  shown 
by  this  Surrey  farmer  should  set  the  owners  of  large  farms  in 
the  United  States  thinking,  for  if  motor  vehicle  transport  can 
be  proved  to  be  more  economical  than  rail  transport  in  Eng- 
land there  is  no  reason  why  the  sam^e  should  not  be  inic  in 
.\nierica. 

TWO   MOTOR   SHOWS   NEXT   SIRRING. 

The  question  as  to  whether  there  should  be  two  annual 
motor  vehicle  exhibitions  in  London  is  just  now  the  subject 
of  much  discussion  in  motor  circles  here.  It  would  occupy 
too  much  space  to  detail  the  reasons  which  have  led  up  to  two 
shows  being  held  recently,  but  the  plain  fact  is  that  the  last 
one— that  held  at  the  Agricultural  ilall  under  the  auspices  of 
the  Motor  Car  Jotirnal— was  the  first  to  be  announced  early 
last  year,  the  holding  of  the  Richmond  show  by  the  Automo- 
bile Club  a  fortnight  before  having  been  a  subsequent  decision. 
After  a  chat  with  the  representatives  of  several  firms  which 
exlubited  at  both  shows,  I  am  able  to  say  that  the  Islington 
show  was  the  best  from  a  business  point  of  view,  the  Rich- 
mond show,  notwithstanding  its  official  organization,  having 
proved  less  successful,  as  the  guarantors  were  called  upon  to 
make  good  an  amount  which  has  not  been  made  public.  A  few 
weeks  ago  the  Motor  Car  Journal  announced  that  its  1900 
exhibition  would  be  held  in  the  same  locale— the  Agricultural 
Hall— from  April  14  to  April  21.  This  week  a  meeting  of  the 
Automobile  Club  was  held,  when  it  was  decided  to  organize 
an  exhibition  to  be  held  at  the  Crystal  Palace,  from  March  24 
to  April  7,  I  goo. 

INCREASE   IN   THE  SPKKL>   LIMIT. 

Lngli>h  builders  of  heavy  motor  vehicles  have  this  week 
received  the  welcome  information  that  there  is  an  early  possi- 
bility of  the  relatively  low  legal  speed  limit  permitted  lo 
wagons  of  this  class  being  increased.  Representations  have 
from  time  to  time  been  made  to  the  local  government  board 
urging  an  increase  in  the  speed  limits  of  heavy  motor  vehicles 
weighing,  unladen,  over  i5<i  tons,  and  it  is  now  announced  that 
at  the  request  of  the  board  the  Automobile  Club  of  Greatj 
Britain  is  about  to  undertake  experiments  for  the  informatioii 
of  the  inspectors  of  the  board  as  to  the  stopping  power  of  such 
vehicles  on  level  roads  and  on  hills.  The  trials  are  to  be  held 
near  Richmond,  Surrey,  on  Friday,  Aug,  1:.  Speaking  at  a 
dinner  in  honor  of  Baron  dc  Zuylen,  president  of  the  French 
Automobile  Club,  on  Monday  last.  General  Carey*  chief  engi- 
neer to  the  local  government  board,  stated  that  if  the  trials 
in  question  proved  satisfactory  he  had  no  doubt  that  in  the 
long  run  such  concessions  would  be  made  as  might  in  the 
opinion  of  the  lioard  be  compatible  with  the  safety  of  the 
public- 
Marshall  &  Co.,  of  Bel  surge  Works,  Clayton,  Manchester, 
who  have  for  some  time  been  building  gasoline  motor  vehicles 
of  the  type  known  as  the  *'Hurtu,"  are  now  arranging  to  take 
up  the  manufacture  of  motor  tricycles.  They  have  acquire^ 
the  rights  in  a  new  French  machine  known  as  the  Renaux,  the 
feature  of  which  is  the  employment  of  a  horizontal  gasoline 
motor  of  3V4  h.p.  The  Renaux  tricycle  is  a  speedy  machine*  as 
the  other  day  at  one  of  the  velodromes  in  Paris  M.  Renaux 
rode  a  distance  of  no  le-^s  than  38^2  mile^  in  one  hour,  on  one 
of  his  machines. 
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II4CRKAS1KG  THE    UnRSK    roVVKR. 

Tlic  announcement  made  last  week  that  De  Dion,  Bo u ton  & 
Co.,  of  Puteatix,  Pari^,  had  decided  to  substitute  a  2*4-h.p. 
motor  for  the  li^-h.p.  type  which  has  hitherto  prevailed,  has 
caused  quite  a  flutter  of  excitement  in  motor  tricycle  circles 
here,  Already  the  Beeslnn  Motor  Co.,  Ltd..  of  Coventry. 
ann*>uncc  that  they  are  arranging  to  manufacture  jiii'h.p. 
motors,  while  a  similar  !stcp  is  contemplated  hy  the  Motor 
Mfg.  Co.  Ltd..  of  Coventry,  which  has  lately  taken  up  the 
construction  of  motors  of  the  De  Dion  type  in  Fn^srland 

UOMiON    RLELIKIC    CABS    WITUDKAWN. 

The  evening  papers  in-day  furnish  a  sensational  motor  item 
to  the  effect  that  the  electric  cabs  of  the  London  Electrical 
Cab  Co.,  Ltd.*  have  been  withdrawn  and  the  company's  statiun 
in  Lambeth  closed.  The  reason  assigned  is  the  ditficulty  of 
obtaining  drivers  for  the  vehicles,  and  also  the  exhaustion 
of  the  company's  capital.  From  what  is  rumored,  however, 
there  is  ever>^  probability  of  the  company  being  reconstructed 
at  an  early  date, 

Tt^K   t^KFRlXG    KtROSKNE   VEHICLE. 

Quite  a  number  of  firms  in  England  are  still  endeavoring  to 
produce  a  ^ccessful  motor  vehicle  propelled  by  means  of  a 
motor  using  kerosene  instead  of  gasoline.  The  latest  firm 
to  produce  a  carriage  of  this  kind  is  T.  Geering  &  Son.  Rrgenl 
St  ,  Rowenden,  Kent.  The  carriage,  which  is  arranged  to  ac- 
ctnnmodate  three  persons,  is  provided  with  a  Iw  )-cylinder 
motor  having  water  jackets  and  tube  ignition.  The  cylinders 
are  each  4  in.  in  diameter  by  5  in.  stroke,  and  w«»rk  up  to 
3  h.p.  The  motor  is  located  on  the  rear  portion  of  the 
vehicle,  the  power  be i tig  transmitted  to  a  countershaft  by 
fiinion.Si  and  from  thence  to  the  rear  wheels  hy  <proket  wheels 
and  chaitvs.     Three  forward  speed "^^4,  H  and  t2  miles  per  hour 
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THK   (tEERlNG   KEROSENE  CARRIAGE. 

— and  one  backward  motitin — 4  miles — are  provided,  the  speed 
variation  being  controlled  by  a  single  lever.  By  a  friction 
clutch  controlled  by  a  foot  pedal  the  motor  can  be  cut  out 
from  the  transntission  gear,  the  starting  and  stopping  of  the 
vehicle  in  traffic  being  in  this  way  controlled.  The  motor  and 
transmission  gear  are  all  carried  on  a  standard  frame,  built 
of  channel -sect  ion  steel,  to  which  any  type  of  carriage  body 
can   be   fitted.     The    wheels   have   wooden   spokes   and    solid 


rubber  tires,  shoe  brakes  controlled  by  screw  gear  acting  on 
the  rear  tires.    The  weight  of  the  carriage  complete  is  stated 

to  br  nbnut   l.DOO  Ibs. 

EXTRNSION   OF   PURLIC   MOTOR    SERVlt  K. 

The  extension  of  public  motor  service  in  England  is  pro- 
gressing at  a  satisfactory  rate.  Only  a  month  or  two  ago 
a  Daniels  motor  wagonette  was  started  between  Heme 
Ray  and  Canterbury  in  Kent,  and  so  satisfactor>'  has  it  proved 
that  tile  organizers  have  just  increased  the  service  by  placing 
a  large  *'Life"  steam  wagonette  on  the  route.  The  first  run 
nf  the  new  vehicle,  which  cost  over  $j,ooo,  took  place  yester- 
day, the  passengers  on  this  occasion  comprising  a  number  of 
the  local  autlioritiea.  A  '*Life'*  steam  oumibus  has  also  just 
lieen  put  in  service  between  St.  Margarets  and  Dover.  Kent, 
while  at  Lowestoft  a  company  has  just  been  registered  to  run 
a  service  of  horseless  vehicles  in  that  district 


.\  company  has  just  been  formed  in  Milan,  Italy,  with  the 
title  La  Societa  Italiana  di  Vetture  Elettriction  Tunnclli  & 
Co,,  to  introduce  electric  vehicles  on  a  large  scale  under  the 
t^atcnts  of  Pezza  &  Turinelli,  recently  referred  to  in  these 
cohnims. 

Report  also  comes  of  still  another  Italian  motor  vehicle 
company,  the  Fabrica  Italiana  di  Autmobili,  registered  at 
Turin,  with  a  capital  stock  of  $160,000,  The  company  intends 
to  erect  large  works  in  Turin  for  the  construction  of  motor 
vehicles,  but  of  what  type  is  not  stated, 

Schuckert  &  Co.*  of  Nuremburg,  one  of  the  largest  elec- 
trical engineering  concerns  in  Germany,  have  taken  up  the 
manufacture  of  electric  motors  suitable  for  electric  vehicles. 
One  of  their  first  productions  is  a  2  h.p.  motor  weighing  only 
107  lbs.,  and  running  at  a  normal  speed  of  1.500  revolutiuns. 

A  new  gasoline  motor  is  about  to  be  put  on  the  market 
by  Hurst  &  Lloyd,  engineers.  257  High  Holliorn,  Londrm  It 
is  to  be  made  in  sizes  ranging  from  2  up  to  6  h.p. 


OUR  FOREIGN  EXCHANQES. 


A  Light  French  Motor  Bicycle. 


La  Locomotion  Automobile  gives  a  detailed  account  of 
a  motor  tricycle  invented  by  Lamandiere  h  Labre.  41  rue  du 
Bois,   Levallois-Perret    (Seine).   France. 

The  gasoline  motor  is  placed  along  the  central  tube  of 
tile  frame.  This  tube,  a,  (Fig.  2  or  3)  has  at  its  end  a 
llange  b,  braced  round  it  and  pierced  with  four  holes.  The 
centre  of  gravity  is  low. 

The  Otto  cycle  motor  makes  2,000  revolutions,  is  said  to 
develop  i^j  h,p.  and  weighs  only  18  lbs.,  fly-wheel  included. 

The  inlet  valve  p,  and  the  seat  q,  (Fig.  3)  are  screwed 
together  in  the  upper  part  of  the  case,  and  have  a  union 
screw  joint  which  receives  the  admission  tube  r.  from  the 
carburetter. 

The  cranks  are  enclosed  in  a  case  of  composition  metal  s, 
which  passes  over  the  motor  axis  and  rests  on  free  bearings 
of  bronze  u  and  fixed  steel  bearings  t.  A  side  valve  v  (Fig. 
2),  in  case  of  internal  compression,  allows  vent  for  the  ex- 
cess of  air  in  the  crank  chamber  preventing  the  oil  from 
leaking  through  the  bearings. 
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Lubrication  is  automatic,  secured  by  means  of  a  movable 
washer  w  idle  on  the  head  of  the  connecting  rod  which,  at 
each  turn,  dashes  into  the  oil  and  throws  it  up  to  the 
cylinder. 

The  right  end  of  the  motor  shaft  (Fig.  3)  is  cut  in  the 
form  of  a  gear,  operating  interiorly  the  cam  x  of  the  exhaust 


a  pulley  h,  transmitting  the  power  to  the  rear  wheel.  A 
compression  valve  (Fig.  2)  is  found  at  4,  and  5  is  a  tube 
conducting  part  of  the  exhaust  gases  into  the  carburetter  m. 
Under  the  pedals  (Fig.  5)  is  the  muffler. 

The  ignition,  which  is  electric,  is  produced  by  a  contact 
spark  without  a  vibrator.    The  storage  battery  n  fumishinR 


mq^TJ 


valve  z  (Fig.  2).    A  covering  I  protects  this  mechanism  and 
is  prolonged  to  form  the  guide  rod  of  the  exhaust  valve  z. 
The  cam  y  has  a  prolongation  2  on  which  is  fixed  the  igni- 
tion cam  3. 
At  the  left  end  of  the  motor  shaft  the  fly  wheel  i  carries 


the  current,  gives  two  volts  and  requires  recharging  every 
350  miles.  The  induction  coil  O,  placed  under  the  saddle, 
weighs  only  800  grammes.  The  weight  of  the  machine  is 
65  lbs. 


MOTOR   BICYCLX   OF   LAMANDIERE   St   LABKL. 
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active  material  are  relatively  shallow,  as  are  also  the  several 
bodies  of  the  electrolyte  liquid.  The  specific  gravity  of  the 
latter  therefore  is  substantially  the  same  throughout.  The 
electrolyte  has  ready  access  to  and  circulates  through  the 
mass  of  active  material  in  the  arms  B  B*.  The  perforated 
walls  of  these  arms  not  only  serve  as  a  retaining-envelop 
for  the  active  material,  but  also  constitute  a  large  factor  in 
the  electric  efficiency  of  the  cell,   inasmuch  as,  unlike  the 
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perforated  lead  envelops  heretofore  employed,  they  are  pre- 
liminarily rendered  highly  active  by  suitable  treatment  prior 
to  being  charged  with  the  granular  or  other  supplemental 
active  material. 

The  cells  may  be  electrically  connected  together  in  any 
desired  way,  either  in  series  or  in  parallel. 

No.  629952,  Dated  Aug.  i.  1899 — Means  for  Driving  Ma- 
chines at  Variable  Speeds  by  Electric  Motors. — Walter  An- 
gove  Clatworthy,  of  Newcastle-upon-Tyne,  England,  As- 
signor of  One-Half  to  J.  H.  Holmes  &  Co.,  of  Sam/?  Place. 

C  is  a  double  contact  sliding  switch  serving  mechanically  to 
clo.«;e  the  contacts  or  switches  E,  F,  and  J  in  the  order  named 
when  traveling  from  left  to  right.  E  being  the  contact  switch 
to  eflfect  excitation  of  the  small  auxiliary  motor  and  by  a 
solenoid  H  to  throw  in  the  clutch  h,  Figs.  7  and  8,  between 


the  auxiliary  motor  B  and  the  shaft  of  the  main  motor  A.  F 
is  the  main  switch  or  contact  for  the  main  current,  and  J  is  the 
switch  or  contact  for  the  main  motor  A,  the  field  of  this  latter 
being  excited,  preferably,  by  a  shut  current,  as  shown  at  a. 
Fig.   I. 

P  P  are  push  buttons  serving  to  short-circuit  the  electro- 
magnets of  the  electrically  held  switches  E  J. 

The  construction  of  the  combined  sliding  switch  C  is  as 
follows:  The  sliding  double  contact  block  or  cross  head  c  is 
mounted  upon  a  screwed  shaft  D,  turned  by  a  handle  or  wheel 
d.  The  cross  head  c  carries  two  bridge  contacts  e  e'.  Fig.  6. 
bridging  between  the  two  sets  of  parallel  contacts  G  G  and 
K  K,  the  former  for  the  smaller  motor  and  the  latter  for  the 
large  motor,  the  said  contacts  being  divided  in  parts  with  in- 
termediate resistances  to  control  the  current  as  to  its  gradual 
effects  upon  the  motors.  The  cross  head  c  has  a  projecting 
nose  c',  adapted  to  engage  under  tappets  on  the  spindle  of  the 
switch  contacts  E  and  J,  and  a  right-angled  projection  c', 
operating  the  tappet  of  the  switch  F.  The  nose  c'  is  con- 
siderably elongated  away  from  the  direction  of  the  travel  of  the 
cross  head  c  to  maintain  mechanically  for  a  short  time  the 
closure  of  the  switch  contacts  E  and  J,  as  these  switch  levers 
are  so  heavily  spring  pressed  by  a  coil  spring  f*  about  these 
pivots  that  their  contact  levers  will  at  once  rise  to  a  definite 
normal  position,  in  which  the  tappets  or  the  switch  axles  de- 
pend vertically,  by  the  action  of  such  recoil  spring  unless  held 
by  the  nose  c'  or  by  the  electromagnets  E'  and  J'.  In  the  case 
of  the  contact  switch  F  this  is  so  lightly  spring  pressed  that 
it  will  not  automatically  recoil  from  the  jamming  contact  piece 
and  is  not  therefore  electrically  held,  and  in  this  case  the  pivot 
of  the  lever  has  a  double  forked  tappet  f  f,  as  shown  in  Fig. 
5.  so  that  the  switch  lever  is  closed  by  the  travel  of  the  cross 
head  c  catching  one  arm  of  the  forked  tappet  by  the  narrow 
right-angled  piece  c*  of  the  nose  c'  in  one  direction  and  is 
opened  by  the  return  travel  of  the  cross  head  c  catching  the 
other  arm  of  the  tappets  f  f.  In  the  case  of  the  other 
switches  when  released  from  their  electrical  retention  the 
tappets  are  always  in  a  downward  vertical  direction  when  the 
controlling  springs  are  at  normal  and  are  always  therefore  in  a 
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position  to  meet  the  nose  of  the  sliding  cross  head  c.  Upon  re- 
turn of  the  cross  head  c  to  position  on  the  left  the  said  tappets 
are  merely  lifted  against  the  spring  reaction  and  return  to 
normal  vertical  downward  position  ready  for  the  return 
action  of  the  cross  head  from  left  to  right  to  close  the  switches 
again. 


I I     :== 
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The  arrangement  of  the  two  motors  is  as  follows:  The 
main  motor  A  has  its  shaft  directly  connected  to  the  first  mo- 
tion shaft  of  the  driven  machine,  such  as  a  newspaper  printing 
machine.  The  auxiliary  motor  B,  with  its  shaft  at  right  angles 
to  that  of  the  main  motor,  gears  with  a  continuation  of  that 
shaft  by  a  worm  and  worm  wheel  b  b'.  The  small  motor  may 
thus  run  at  its  best  and  highest  speed  while  only  rotating 
the  main  shaft  at  a  slow  speed,  as  is  required. 

The  worm  wheel  shaft  of  the  auxiliary  motor  is  connected 
to  the  main  shaft  of  the  motor  by  a  sliding  saw-toothed  clutch 
h.  operated  by  a  lever  and  solenoid  H.  The  ascent  of  the 
solenoid  core  throws  the  clwtch  into  gear, 


No.  629837,  Dated  Aug.  i.  1899— Motor  Control.— Allan  H. 
Whiting,  of  New  York,  N.  Y.,  Assignor  to  Andrew  L.  Riker, 
of  Same  Place. 

A  indicates  an  electric  motor,  and  B  a  source  of  electricity, 
as  a  battery,  for  supplying  power  thereto. 

C  is  a  controller  regulating  the  supply  of  current  to  the 
motor,  C  the  controller  lever,  and  D  is  a  switch  in  the  circuit 
F,  said  switch  having  the  stationary  jaw  or  member  d  and 
the  pivoted  or  otherwise  movable  member  d'.  The  switch 
is  held  closed  against  the  tension  of  the  spring  r  by  the  latch 
G  engaging  the  latch  pin  g  on  the  pivoted  member  d'. 


S  is  a  solenoid,  the  heavy  wire  of  the  main  circuit  F  making 
a  limited  number  of  turns  around  the  core  w  thereof  and 
thence  to  the  battery  B.  The  course  of  this  main  circuit  is 
from  the  battery  B,  the  motor  A,  the  switch  D,  the  controller 
C,  and  around  the  solenoid  S  to  the  battery. 

Connected  to  the  movable  member  d'  of  the  switch  D  is  a 
fine  wire  f,  which  passes  with  a  large  number  of  coils  around 
the  solenoid  core  w,  and  thence  to  a  contact  point  e  and  from 
a  second  contact  c'  to  the  battery. 
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E  is  a  pivoted  brake  lever  having  connected  thereto,  but  in- 
sulated therefrom,  a  metallic  contact  plate  E',  wiping  across 
the  two  contact  points  e  e'  when  the  brake  lever  is  in 
position  to  apply  a  brake  (see  Fig.  2),  but  normally  occupying 
a  position  in  contact  with  but  one  of  said  points,  as  shown  in 
Fig.  I. 


H  is  a  lug  or  arm  on  the  controller  C,  and  d*  is  a  cam 
projection  on  the  movable  part  d'  of  the  switch  D,  the  relative 
positions  and  proportions  of  the  arm  and  cam  being  such  that 
the  arm  H  by  impinging  on  the  cam  d*  when  the  controller  is 
rotated  closes  the  switch  against  the  spring  r  and  permits  the 
catch  G  to  drop  over  the  latch  pin  g. 

No.  629872,  Dated  Aug.  i,  1899 — Electric  Motor. — ^James 
Thomas  Robson,  of  London,  England,  Assignor  of  Two-Thirds 
to  Charles  Henry  Marsden  and  Henry  William  Headland,  of 
Same  Place. 

The  motor  is  operatively  mounted  in  a  framing  A.  In  this 
framing  is  supported  the  shaft  b.  The  armature  a  of  one 
motor  is  fixed  on  the  shaft  b,  which  passes  through  a  hollow 
shaft  or  sleeve  c,  upon  which  the  armature  a'  of  the  other 
motor  is  keyed,  and  the  field  magnet  casing  d'  d*  around  the 
said  armature  a'  is  also  keyed  to  the  shaft  b.  Upon  the  end  of 
the  shaft  b  is  shown,  as  an  example,  a  sprocket  wheel  c'  for 
transmitting  the  power,  and  upon  the  outer  end  of  the  sleeve 
c  or  hollow  shaft  is  shown  a  spur  wheel  f,  which  gears  with 
a  spur  wheel  g  upon  another  shaft  h,  journaled  in  the  framing 
A.  A  second  sprocket  wheel  e.  secured  to  the  shaft  h.  serves 
for  transmitting  the  power.  Both  of  these  sprocket  wheels  e 
and  e'  will  tlui*;  be  rotated  in  the  same  direction.  The  part 
d"  of  the  casing  is  made  in  halves  bolted  together.  The  casing 
for  the  motors  d*  d>^  and  d"  d*  may  be  made  of  open  work  or 
may  be  closed  dust-proof.  For  driving  by  spur  wheel  gearing 
instead  of  by  sprocket  wheeN  and  chains  I  may  fit  a  spur  wheel 
on  one  end  of  the  shaft  and  another  spur  wheel  on  a  sleeve 
nt  the  other  end.  one  such  wheel  to  gear  with  an 
outside  spur  wheel  and  the  other  with  an  inside  spur  wheel. 
The  current  may  be  supplied  in  the  manner  indicated. 


The  wire  i  leads  from  the  battery  to  the  outer  end  of  one 
motor  and  the  wire  x  from  the  outer  end  of  the  other  motor 
back  to  the  battery.  On  studs  1  and  1',  suitably  fastened  to 
the  framing  A.  are  carried  tour  l)ruslies.  m  m'  nr  m'  and  m* 
nv^  ni"  ni'.  which  engage  with  ring.>  n  n'  n"  n'  and  n*  n' 
n*  n'.  that  rotate  with  the  motors.  Thc^e  brushes  are  insu- 
lated fnnn  the  studs  and  from  each  other.  Other  brushes  u 
and  t  and  u'  and  t'  are  fi.xcd  to  but  insulated  from  the  interior 
of  the  field  magnet  casing  d  "^  and  d*  and  connected  by  insulated 
wires  to  the  various  parts.  The  current  thus  runs  from  battery 
wire  i  to  brush  m.  collecting  ring  n,  wire  p.  field  magnets  d'. 
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wire  p',  ring  n',  brush  m',  brush  m*,  ring  n*,  wire  q,  brush  t, 
armature  a',  brush  t',  wire  q',  ring  n*,  brush  m*,  wire  r,  brush 
m*,  ring  n*,  wire  s,  brush  u,  armature  a,  brush  u',  wire  w,  ring 
n*,  brush  m*,  brush  m',  ring  n*,  wire  v  field  magnets  d,  wire 
v',  ring  n*,  brush  m^  and  wire  x  to  battery. 

The  two  motors  are  connected  in  series;  but  by  changing 
the  connecting  wires  to  the  brushes  of  the  collecting  rings  two 
armatures  may  be  put  in  series  and  two  fields  in  parallel  or 
the  two  armatures  in  parallel  and  the  two  fields  in  series,  and 
the  sequence  of  connections  to  armature  and  field  magnets  may 
be  either  field  magnet,  armature,  field  magnet,  and  armature, 
or  field  magnet  armature,  armature,  and  field  magnet.  By 
the  means  described  I  am  enabled  to  reverse  the  current  and 
the  rotary  motion  of  the  motor.  By  the  arrangement  described 
the  rotating  parts  may  be  made  to  balance  their  centrifugal 
forces  at  all  speeds. 

For  driving  two  propellers  (right  and  left  hand)  in  opposite 
directions  in  the  same  axis  without  employing  wheel  gearing,  I 
omit  the  wheels  e',  f,  g,  and  e  and  fit  one  propeller  on  the 
prolonged  end  of  the  shaft  b  and  the  other  propeller  on  the 
prolongation  of  the  sleeve  c. 

No.  630271,  Dated  Aug.  i,  1899 — Emergency  Brake  for  Cars 
or  Vehicles. — George  E.  Stanley,  of  Whitman,  Mass.,  Assignor 
of  One-Half  to  John  E.  Miles,  of  Boston,  Mass. 

The  car  may  be  of  any  usual  or  desired  construction,  it  being 
herein  typified  in  the  platform  A,  supported  upon  suitable 
or  usual  wheels  a  a,  which  may  be  rigid  on  the  body  or 
arranged  in  usual  swivel  trucks,  as  desired. 

The  usual  dasher  is  indicated  at  b. 

The  brake  proper,  which  may  be  of  any  desired  form,  is 
here  shown  as  comprising  the  brake  shoes  c  c,  carried  by  the 
brake  hangers  c',  said  shoes  being  connected  with  and  moved 
toward  and  from  the  wheels  in  usual  manner  by  the  levers 


d  d  and  rods  d',  d',  and  d*.  The  rod  d*,  through  which  the 
brakes,  as  shown,  are  actuated,  is  shown  as  connected  at  its 
outer  end  with  one  arm  of  a  bell  crank  lever  e,  pivoted  at  c' 
in  a  bracket  c",  depending  from  the  car  platform.  The  other 
arm  of  the  bell  crank  lever  e  is  shown  as  connected  by  a  link 
e*  with  the  lower  end  of  a  vertical  rod  e*,  threaded  at  its 
upper  end  and  hereinafter  referred  to  as  the  "screw."  This 
screw  e*  is  received  within  the  sleeve  f,  the  sleeve  being  freely 
movable  on  and  with  reference  to  the  screw. 

Within  the  sleeve  f  and  shown  as  formed  integrally  there- 
with are  the  oppositely  arranged  cones  f  f*,  arranged  to  act 
upon  and  separate  alternately  the  opposite  ends  of  two  levers 
g  g,  fulcrumed  upon  pivots  g',  which  pass  through  slots  fX  in 
the  sleeve  f  and  are  supported  at  their  ends  in  and  by  the  outer 
casing  or  cylinder  h.  These  two  levers  g  g  are  threaded  at 
their  upper  ends  to  embrace  and  engage  the  threads  on  the 
screw  e*,  the  said  levers  being  made  to  open  away  from  the 
screw  and  to  close  into  engagement  with  the  screw,  according 
as  their  upper  ends  are  separated  by  depression  of  the  sleeve 
f  and  cone  f  or  their  lower  ends  separated  by  the  raising  of 
the  sleeve  f  and  cone  f .  These  two  levers  thus  constitute,  in 
eflfect,  one  form  of  separable  or  multipart  nut. 

The  casing  h,  which  receives  and  contains  the  vertically 
movable  sleeve  f,  has  an  upwardly  extended  tubular  neck  or 
stem  h',  secured  to  the  dasher,  but  in  such  manner  that  it,  with 
its  contained  sleeve  and  separable  nut,  may  be  rotated  in 
either  direction.  For  this  purpose  the  upper  end  of  the  tubular 
neck  h  is  provided  with  a  suitable  brake-controlling  member. 

For  emergency  applications  I  have  provided  the  following 
as  a  convenient  mechanism : 

The  brake  handle  h*  is  horizontally  pivoted  at  h*  in  the 
neck  h'  of  the  casing,  so  that  said  handle  may  be  raised  and 
lowered,  it  being  normally  sustained  in  elevated  position  by 
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the  rod  i,  telescopically  arranged  within  the  neck  h'  and  rest- 
ing upon  the  closed  upper  end  f*  of  the  sliding  sleeve  f,  which 
latter  in  turn  is  yieldingly  supported  in  elevated  position  by  a 
spring  f*,  interposed  between  the  lower  end  of  said  sleeve  f  and 
the  closed  bottom  of  the  casing  h.  A  powerful  spring  m  acts 
upon  and  tends  normally  to  depress  the  bell  crank  lever  e. 
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No.  630213,  Dated  Aug.  i,  1899— Petroleum  or  Similar  Mo- 
tor.— Ferdinand  Paul  Gautier,  of  Paris,  France,  Assignor  to 
Antoine  Frangois  David,  of  Same  Place. 

The  improved  motor  comprises  four  cylinders  A  A'  A*  A*, 
mounted  upon  a  base  B  of  appropriate  shape  and  inclosing  two 
crank  shafts  C  and  C  connected  by  means  of  pinions  D  and 
D'  in  such  a  manner  that  one  only  is  utilized  as  the  motor 
shaft.  In  this  base  is  also  mounted  a  shaft  E,  carrying  a 
sleeve  F,  adapted  to  turn  with  the  shaft,  but  free  to  slide 
longitudinally  thereon  under  the  control  of  the  governor  G, 
which  is  mounted  on  the  motor  shaft  C.  Each  cylinder  in- 
closes a  piston  a,  (a',  a*,  or  a*,)  whose  connecting  rod  b  (b', 
b',  or  b*)  is  connected  either  to  the  crank  shaft  C  or  the 
crank  shaft  C  Each  cylinder  is  surmounted  by  an  explosion 
chamber  c,  (c',  c*.  or  c*,)  having  at  the  side  two  valves  d  (d' 
d'  d*)  and  e  (e'  e'  c*)  acting  from  below  upward  under  the 
influence  of  a  suitable  spring  and  serving  one  for  the  admission 
of  gas  arriving  through  the  inlet  pipe  f  (or  f)  and  the  other 
for  the  discharge  of  the  burned  gases,  which  flow  through 
the  discharge  pipe  g.  (g',  g*,  or  g*).  The  pistons  a  a'  on  one 
side  are  coupled  to  the  shaft  C.  and  the  pistons  a*  a*  on  the 
other  side  arc  coupled  to  the  other  shaft  C,  and  the  cranks  of 
these  two  shafts  are  arranged  at  an  angle  of  one  hundred  and 
eighty  degrees  to  each  other. 


The  admission  valves  d  d'  and  the  valves  e  e'  for  the  dis- 
charge are  arranged  in  one  and  the  same  box  H,  on  which  the 
inlet  and  discharge  pipes  f  and  g  g'  are  arranged.  The  said 
box  is  separated  into  two  by  a  horizontal  diaphragm,  serving 
as  a  seat  for  the  valves,  and  by  vertical  partition  walls,  which 
isolate  the  two  cylinders  and  the  different  valves.  The  same 
is  the  case  with  the  valves  d'  d*  and  e'  e*  on  the  other  side. 
which  arc  arranged  in  one  and  the  same  box  H'  for  the  use 
of  the  cylinders  A*  and  A*. 


Kach  explosion  chamber  has  a  platinum  tube  h,  h',  h*,  or 
h'.  for  the  ignition  of  the  admitted  gas,  and  these  tubes  are 
raised  to  red  heat  by  the  aid  of  a  small  Aelopile  lamp  or  by  a 
lamp  of  any  other  suitable  kind. 

The  admission  valves  are  rigid  with  rods  i  i'  i*  i*,  which  are 
suitably  guided  and  are  preferably  in  two  sections,  as  shown 
in  Fig.  I.  The  lower  parts  of  these  rods  rest  upon  levers  j  j' 
j'  j',  which  oscillate  upon  a  suitably  supported  axis  ki  the 
base  and  bear  at  their  opposite  extremities  upon  cams  k  k'  k*  k" 
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on  the  aforesaid  sleeve  F,  connected  to  the  governor,  as  above 
stated.  The  rods  1  1'  1"  1*  of  the  discharge  or  exhaust  valves 
rest  upon  levers  m  m'  m*  m*,  bearing  upon  cams  n  n'  n*  n*. 

The  governor  is  keyed  upon  the  shaft  C  and  transmits  end 
movement  to  the  cam  sleeve  F  by  the  aid  of  a  small  lever  p, 
engaging  at  one  extremity  with  the  slide  of  the  governor  and 
at  the  other  with  that  of  the  sieve  F.  The  shaft  of  this  sleeve 
carries  a  toothed  wheel  q,  driven  by  another,  q',  fixed  to  the 
governor  and  of  about  half  the  diameter  of  the  former. 


BRITISH  PATENTS. 


No.  1 1763,  Dated  Aug.  i,  iSgg— Explosion  Engine  or  Motor. 
—Frederick  Richard  Simms,  of  London,  England. 

A  is  the  explosion  engine  or  motor,  a  the  cylinder,  and  b  the 
exhaust  thereof. 

c  is  an  outer  sheet-metal  jacket  or  casing  inclosing  the 
cylinder  a  and  exhaust  b,  the  said  jacket  or  casing  having 
for  its  object  to  direct  the  cooling  current  of  air. 

d  is  the  fan,  mounted  upon  a  spindle  e,  arranged  at  the 
outer  end  of  the  cylinder  a,  the  said  fan  being  rotated  from 
the  crank  shaft  f  of  the  engine  by  means  of  a  belt  or  cord,  g, 
which  passes  over  pulleys  h  and  i  upon  the  spindle  e  and  crank 
shaft  f,  respectively. 

j  is  one  of  a  pair  of  guide  pulleys  for  the  belt  g,  the  said 
pulleys  being  carried  in  a  bracket  k,  fixed  to  the  jacket  c. 

1  is  a  jacket  arranged  around  the  exhaust  passage  b.  the 
said  jacket  being  formed  flaring  at  its  upper  end  and  having 
for  its  object  to  cause  a  current  of  air  to  flow  along  and  in 
contact  with  the  said  exhaust  passage. 

With  this  construction  when  the  engine  is  running  the 
fan,  which  is  keyed  upon  the  spindle  e,  is  rotated  and  drives  a 
current  of  air  in  the  direction  of  the  arrows  inside  the  jacket 
c  and  into  contact  with  the  walls  of  the  cylinder  a  of  the 
engine,  so  as  to  efficiently  cool  it,  the  flaring  jacket  1  also 
directing  air  against  the  walls  of  the  exhaust  passage  b,  as 
above  mentioned. 


AUSTRALIAN  PATENTS. 


From  Phillips,  Ormonde  &  Co.,  Patent  and  Trade  Mark 
Agents,  533  Collins  St.,  Melbourne,  Victoria,  the  following 
particulars  have  been  received  of  motor  vehicle  patent  ap- 
plications in  Australasia.  Should  any  further  details  be  re- 
quired we  are  authorized  to  state  that  Messrs.  Phillips,  Or- 
monde &  Co.  are  in  possession  of  all  the  information  that  may 
be  wanted. 

Motor  Driving  and  Controlling  Gear  for  Motor  Cabs. — H. 
Thompson,  of  869  High  St.,  Armadale,  Victoria.  June  3,  1899. 
Xo.  16237.    In  the  Colony  of  Victoria. 

Mechanism  for  Utilizing  the  Bumping  of  Vehicles  for  As- 
sisting in  the  Propulsion  of  Same. — G.  B.  H.  Austin,  of 
60  Armadale  Rd.,  Armadale,  Victoria.  June  6,  1899.  No. 
16243.     In  the  Colony  of  Victoria. 

Vaporizers  and  Pumping  and  Governing  Mechanism  of 
Petroleum  Engines. — C.  Robinson,  of  Oban  St..  Hawksburn. 
Victoria.   June  12.  1899.   No.  16265.   In  the  Colony  of  Victoria. 

Gas  or  Internal  Combustion  Motive  Engines. — W.  L.  Cor- 
son, of  San  Francisco,  United  States  of  America.  May  12. 
1899.    No.  1 1627.    In  the  Colony  of  New  Zealand. 

An  Auto-Motor  Jinker,  Principally  for  Conveying  Heavy 
Logs. — H.  C.  Stephen,  of  Torbay,  Western  Australia.  May 
12.  1899.    No.  2518.    In  the  Colony  of  Western  Australia. 
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NEW    PROCESS 

Raw  Hide  Pinions 

are  Ndsdess  and  Durable 

IndUpenamhle   to 

Motor  Vehicles. 


The  New  Process  Raw  Hide  Co.. 

Syracuse,  N.  Y.,  V.  S,  A., 

Pateotees  and  Sole  Maoarmetarerm. 


Steel  Wire  Wheels  for  Motors, 


Or  with  liubs  Iceyed  on  axle.  Any  diameter 
wlieels,  and  any  section  rims. 

We  manufacture  steel  rims  of  all  sizes  and 
sections,  and  will  be  pleased  to  quote  on 
application. 

WESTON-MOTT  COMPANY, 

UTICA,  N.  Y. 


SPECIAL   NOTICES. 

O 

AdyrtUmmmatM  luertod  under  this  bMdIag  at  $2.00  an  Inch  1 
Imu«,  payable  In  advance. 


OLrVF  TYBERG,   Member  Am.  Soc.  M.  E,. 

95  and  97  Liberty  Street,  New  York  City. 
I>e»igDer  of  Oenerml  and  Sg^ecial  Maebinery, 

Drmwlnga  Mmde,     Corrompondence  Solicited, 


Graphite  Lubricants, 

ALL  KINDS.  ACCORDINQ  TO  WANTS. 

Special  preparation*  for  Gear*  of  Electric  Motora  and  for  CyUadM*  of 
Motor  Engines.   8eB<l  tot  Clfculan  and  Prieca. 

Joseph  Dixon  Cruciblo  Co.,   -  Jersey  City,  N.  J. 

Seamless  Cold  Drawn  Steel  Tubing, 
Shells,  Cylindefs  and  Tanks, 

DROP  FOROINQS  AND  STEKL  STAMPINOS. 

JANNEY,  STEINiETZ  I  GO.,  Draxal  Biildfns,  PUIidslpbla.  Pt. 


For  Air,  Gas,  Steam,  Am- 
monia or  flolda  nnder 
preasure  and  ezi>loaiT€a. 

^irtfeamleas  Steel  Teat- 
ed  Tanki  of  Sundir 
Diameten. 


FOR   SALE. 

Winton  Motor  Carriage,  as  good  as  new  ;  only  used 
a  few  times.  Price  $750.00  f.  o.  b.  in  Hazleton.  Car- 
riage may  be  examined.  Call  or  address  A.  Markle, 
Hazleton,  Pa. 


Specially  designed  Engines  and  Boilers  for  Motor 
Vehicles,  Steering  Gear  Frames,  Rear  Axles  and 
Burners.  Repairing  promptly  attended  to.  MILNE 
&  KILLAM,  Crescent  Street,  Everett,  Mass. 


FOR    SALE. 

$75,000  treasury  stock  in  a  carriage  manufacturing 
plant  established  over  tweniy-five  years.  Increased 
capital  to  add  manufacturing  AUTOMOBILES. 
Apply  to  RIGGS  &  COMPANY,  Business  and  Finan- 
cial Brokers,  575-577  Bourse,  Philadelphia,  Pa. 


FOR   SALE. 

One  Winton  Motor  Carriage.  In  good  running 
order.  Has  been  run  only  1,200  miles.  Can  be 
bought  for  $500.00  f.  o.  b.  here.  T.  O.  KILBURN, 
Spring  Valley,  Minn. 


DISPLAYING    HORSELESS  VEHICLES. 
FOR    SALE. 

A  centrally  located  corner  properly,  40  x  60,  in  Allegheny 
City,  Pa.,  where  a  Bicycle  business  is  established  since  r888; 
40  feet  front  on  Ohio  Street,  a  main  business  street  in  center  of 
the  city,  and  60  feet  frontinjr  on  Cedar  Avenue.  One  of  the 
finest  and  largest  asphalted  streets,  18  to  24  yards  wide,  face  to 
East  Ohio  Park,  only  three  squares  from  City  Hall  and  Car- 
negie Library  Building.  It  is  suitable  especially  for  displaying 
and  handling  Horseless  Carriages,  and  it  is  practically  the  finest 
location  in  Pittsburgh  and  Allegheny  City  for  that  purpose. 
Also  located  especially  for  a  Hiring  and  Livery  Stable  and 
starling  point  for  Excursions  on  Horseless  Vehicles,  and  Station 
House  for  transferring  passengers  to  side  streets,  etc.  The 
property  is  located  at  the  corner  of  Cedar  Avenue  and  East 
Ohio  Street,  Allegheny  City,  Pa.  Allegheny  is  a  connected  city 
with  Pittsburgh.  Pa.,  and  will  be  with  Greater  Pittsburgh  sooner 
or  later.  The  streets  in  Allegheny  City  are  all  asphalted,  and 
the  country  roads  are  also  in  good  condition.  Will  sell  reason- 
ably. Address  the  Owner,  JOHN  A.  PIETSCH.  Comer  of 
Cedar  Avenue  and  East  Ohio  Street,  Allegheny  City,  Pa. 
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In  the 
Interest  of  the 

jVIotor  Vehicle  Ipdustrg. 
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SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies,  10  Cents. 
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THE  AMERICAN  MOTOR  CO 


I^lfflitest,  Stroiiffest,  Simplest  .flotor  Made. 

Runs  toith  Gasoline,  Kerosene  or  Gas. 

FROM  1  TO  30  H.  P. 

IGNITION    OUTFITS 

Con»iBtinQ  of  AMERICAN  COIL,  IGNITION  PLUG  and 
SPECIAL  PBIMART  or  STOHAGE  BATTERIESf  only 
absolutely  reliabU  method  of  sparking  small  motors     .    . 

ALSO    MANUFACTURERS   OF 

SPECIAL  WIRE  WHEELS,   REAR  AXLES,  DIFFERENTIALS,  CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES. 

AMERICAN  MOTOR  CO.,    -       -    32  Broadway,  NEW  YORK. 


No.  2.  3}4  B.   H.  P. 


THE  AUTOMOBILE  CO.   OF  AMERICA. 

Manufacturer  a    of 

MOTOR    VEHICLES, 

HYDRO-CARBON    SYSTEM. 
FOUR   OR  FIVE  DIFFERENT  TYPES  for  pleasure  and  butlneM  on  exhibition. 


BTAyanPB  pb  t  btov,  4  n.  p.  laoros. 


HILJDSON  BUILDING, 


Ne>v  York. 


^ShB 


TWO  PASSENGER  CARRIAGE  for  Business  and  Pleasure. 


THE 

QEOHETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  ihey 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  are  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads, 
4djustable  Collapsing   Taps,  and 

Adjustable  Hollow  Milling  Tools, 

Manufactured  by  the 

GEOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 


DESCRIPTIVE 
MATTER  ON  DEMAMD. 


#> 


Our  factory  is  running  day  and  nighl  filling  orders  for  Two, 
Four  and  Six  Passenger  Carriages  for  business  and  pleasure.  Our 
carriages  have  covered  more  miles  and  have  been  in  actual  use 
longer  than  any  motor  carriage  made  in  America 

We  use  the  gasoline  system.  Send  lOc.  for  our  large 
catalogue.     We  pay  no  commissions. 

THE  HAYNES-APPERSON  CO., 

KOKOMO,    IND. 
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SUBSCRIPTION,  FOR  the  United  States  and  Canada, 
$2.oo  a  year,  in  advance.  For  all  foreign  countries 
included  in  the  Postal  Union.  $3.00. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  receive 
communications  on  trade  topics  from  any  authentic 
source.  The  correspondent's  name  should  in  all  cases 
be  given  as  an  evidence  of  good  faith,  but  will  not  be 
published  if  specially  requested. 


Agricultural  Motor  Wagons. 


The  Horseless  Age,  150  Nassau  Street,  New  York. 
Entered  at  the  New  York  post-office  as  second  class  matter. 

On  acconnt  of  tUe  excessive  dlsconnts  cliarirctf 
toy  Kcir  York  banks  on  small  diecks  under  tlielr 
ne'ir  mle»  subscribers  are  requested  to  remit  by 
Post  Office  or  £x press  money  order  or  Bl.  V.  draft. 

Incompetent  Motormen. 


Even  in  France,  where  there  are  several  schools  for  the 
training  of  motormen  and  chauffeurs,  loud  complaints  are 
heard  of  the  incompetence  of  many  of  the  persons  who  style 
themselves  mechanicians  and  secure  positions  as  drivers  of 
private  or  public  vehicles.  Several  accidents  of  recent  date 
have  been  ascribed  to  this  cause,  and  employers  are  urged  by 
the  foreign  journals  to  look  well  to  the  qualifications  of  those 
whom  they  engage  to  take  charge  of  their  vehicles. 

In  the  rush  and  excitement  of  a  new  sport  the  temptation 
to  slight  the  drudgery  of  familiarizing  one's  self  with  the 
management  of  a  machine  is  strong,  and  in  their  eagerness  to 
reel  off  rapid  miles  automobilists  who  engage  drivers  will  not 
examine  into  their  credentials  with  sufficient  care,  and  acci- 
dents will  result. 

Timely  warning  may  cause  a  closer  attention  to  the  qualifi- 
cations of  motormen. 


The  agricultural  phases  of  the  motor  vehicle  are  beginning 
to  be  appreciated  here.  The  cotton  fields  of  the  South  are  just 
now  a  center  of  interest  on  this  account,  several  large  owners 
having  decided  to  investigate  the  new  vehicle,  with  the  object 
of  introducing  steam  wagons  for  the  transportation  of  the 
cotton  crop  from  the  field  to  the  market.  The  distance  to 
market  in  the  cotton  districts  is  generally  considerable  and 
the  nearest  railroad  often  20  or  30  miles  away.  In  the  North, 
where  railroad  freights  are  cheaper,  the  wagon  could  not  com- 
pete with  the  railroad  for  so  long  a  haul,  but  it  is  possibly 
that  in  the  outlying  cotton  districts  the  cost  of  carrying  the 
crop  from  the  field  to  the  rail  and  of  rehandling  at  the  ter- 
minus may  be  so  great  that  direct  transportation  by  road 
would  be  cheaper  for  a  time,  at  least.  As  the  country  de- 
velops, however,  and  railroad  facilities  improve,  the  competi- 
tion of  the  railroads  would  limit  the  motor  wagon  to  a  short 
haul  in  populous  districts. 


Sport"  The  Holoch  in  France. 


The  sportsmen  of  France  had  better  make  the  most  of  their 
lacing  holiday  on  the  public  roads,  for  it  will  not  last  long. 
Nor  does  it  deserve  to.  They  are  endangering  the  lives  of 
the  people  every  day  by  the  hurricane  speeds  which  they  in- 
dulge in  upon  the  highways,  and  the  evil  is  becoming  so 
rampant  that  the  authorities  will  soon  be  compelled  to  inter- 
fere and  banish  them  to  the  racing  tracks,  where  they  belong. 
Sport  and  the  world's  business  will  not  harmonize.  They 
must  be  separated  and  the  sportsmen  compelled  to  gather 
with  their  own  ilk  on  private  grounds,  where  they  may  break 
their  records  and  their  necks  to  their  hearts'  content. 

They  have  no  right  to  jeopardize  the  lives  of  the  com- 
munity. 
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Horse  and  Driver  Alike. 


Elwood  Haynes,  of  the  Haynes  -  Apperson  Co.,  Kokomo, 
Ind.,  who  recently  made  the  long  fun  from  Kokomo  to  New 
York  in  one  of  their  carriages,  says  he  believes  the  average 
horse  is  afraid  of  a  motor  carriage,  not  because  of  the  noise  it 
makes,  but  because  it  moves  along  without  the  aid  of  animal 
power,  and,  therefore,  has  about  it  something  uncanny  to  the 
equine  mind.  Other  users  who  have  carefully  observed  the 
conduct  of  horses  in  meeting  motor  vehicles  on  the  road  arc 
of  the  same  opinion,  and  as  a  like  bewilderment  and  terror  may 
be  observed  in  many  of  the  human  beings  who  drive  horses, 
the  mental  processes  of  the  horse  and  the  man  appear  to  be 
quite  similar  after  all. 


The  Roaring  Lion. 

The  lion's  roar  of  the  monopolists  who  early  in  the  year 
were  seeking  whole  motor  industries  to  devour  has  dwindled 
to  a  bird-like  chirp,  just  loud  enough  to  remind  us  of  their 
existence  and  altogether  peaceful  and  domestic  in  its  tone. 
We  are  glad  to  have  the  monopolists  with  us.  The  motor 
vehicle  industry  is  big  enough  to  accommodate  any  number  of 
monopolists,  as  well  as  independents  of  all  kinds  and  degrees, 
and-  when  the  lion  has  lost  his  roar  and  his  claws  he  is  forced 
to  content  himself  with  a  more  abstemious  diet. 


Liverpool  Heavy  Hotor  Trials. 

The  progress  made  abroad  during  the  past  year  in  the  con- 
struction of  heavy  wagons  for  the  transportation  of  merchan- 
dise is  most  gratifying  to  all  believers  in  this  branch  of  the 
industry.  The  heavy  motor  trials  at  Liverpool  passed  off  this 
year  without  a  hitch,  whereas  a  year  ago  breakdowns  were  of 
discouraging  frequency,  particularly  in  the  wheels.  It  was  the 
little  things  that  required  attention — details  of  adaptation 
which  only  experience  could  bring  to  light.  That  last  year's 
participants  profited  by  their  experience  the  unqualified  suc- 
cess of  the  recent  trials  amply  proves. 

The  progress  of  the  motor  vehicle  movement  is  from  the 
outset  and  all  along  a  lesson  in  perseverance. 


Dead  Letter  Laws. 


As  predicted  by  the  editor  of  The  Horseless  Age,  the  park 
authorities  who  have  been  so  injudicious  as  to  exclude  motor 
vehicles  from  their  confines  are  offering  but  a  feeble  resist- 
ance to  violators  of  their  ordinances.  Having  stirred  up  a 
perfect  hornets*  nest  of  criticism  from  all  sides,  they  are  quite 
content  to  save  their  official  dignity  by  letting  the  matter 
drop  as  quickly  as  it  will.  They  had  not  counted  on  the  pop- 
ularity of  the  motor  vehicle,  and  to  public  opinion  must  all 
public  servant*  bow, 


Idle  Questions. 

Many  of  the  questions  propounded  for  our  query  depart- 
ment could  be  spared  if  our  correspondents  would  read  care- 
fully The  Horseless  Age  and  other  technical  journals  de- 
voted to  the  motor  vehicle  industry.  Nearly  all  the  problems 
connected  with  this  new  subject  have  been  from  time  to  time 
treated  by  our  different  w^riters  in  various  aspects,  so  that  one 
who  follows  the  journal  closely  will  obtain  a  very  correct  idea 
of  the  present  state  of  the  art.  both  here  and  abroad.  But 
those  who  will  not  take  the  time  to  read  and  study  cannot  ex- 
pect to  under.stand  the  subject,  no  matter  how  many  questions 
they  may  ask.     Questions  without  research  and  thought  arc 

idle. 

■♦ 

Ft  is  generally  admitted  that  the  ignition  is  at  present  the 
most  bothersome  part  of  a  gasoline  motor  for  tl\e  novice  to 
handle,  and  some  manufacturers  advocate  a  single  cylinder 
motor  for  this  reason  alone.  Although  admitting  that  for  gen- 
eral purposes  of  construction  the  two-cylinder  motor  is  to  be 
l)refcrred,  they  believe  it  is  easier  to  study  the  electric  ignition 
with  one  cylinder  than  with  two. 


The  transcontinental  tourists  have  abandoned  their  world- 
shaking  trip  and  returned  to  private  life.  The  whole  .scheme 
was  an  egregious  blunder  for  all  concerned,  discreditable  to 
the  promoters  and  to  the  industry  in  general,  and  the  sooner 
it  is  forgotten  the  better. 


The  Coast  is  Clear. 


With  the  exception  of  New  York  State,  the  coast  is  ap- 
parently clear  for  the  motor  vehicle  throughout  the  United 
States.  License  laws  and  speed  laws  are  being  discussed  and 
will  in  some  instances  be  enacted,  but  from  the  present  out- 
look the  motor  vehicle  will  not  be  burdened  with  adverse 
legislation  to  any  great  extent,  nor  for  any  great  length  of 
time.  Speed  laws  are  reasonable  and  necessary;  license  laws 
are  not  with  the  probable  exception  of  some  classes  of  steam 
vehicles  which  may  have  to  be  subjected  to  some  kind  of 
supervision  by  the  authorities. 

In  point  of  legal  status,  therefore,  motor  vehicle  manu- 
facturers have  little  cause  for  complaint  and  it  will  be  their 
own  fault  if  the  coast  does  not  remain  clear  for  them. 


Horse  Power  Tests. 


La  Locomotion  Automobile  has  organized  a  competition 
to  doterniine  the  actual  horse  power  developed  by  vehicle  mo- 
tors and  the  amount  of  power  delivered  at  the  rim  of  the 
wheel. 

The  tests  will  begin  on  Oct.  g  at  103  Avenue  de  la  Repub- 
lique.  .Xubervilliers.  Seine,  and  all  builders  and  owners  of 
motor  vehicles  may  enter.  No  entry  fee  will  be  charged. 
Experts  will  have  charge  of  the  tests,  assisted  by  the  makers 
or  owners  of  the  vehicles. 

Diplomas  recording  the  results  of  th<j  tests  will  be  given  to 
the  participants. 


21.  Aug.  3S.  U89. 
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LONDON  NOTES. 


LIVERPOOL  HEAVY   MOTOR   TRIALS. 

London,  Aug.  n. 
The  attention  of  the  motor  vehicle  world  on  this  side  has 
recently  been  centered  on  the  trials  of  heavy  motor  vehicles 
carried  out  at  Liverpool  under  the  auspices  of  the  Liverpool 
Sclf-Propclled  Traffic  Association.  The  trials  were  divided 
into  four  different  classes — (i)  minimum  load  2  tons, 
maximum  tare  2  toiis,  minimum  level  platform  area 
50  sq.  ft.:  (2)  minimum  load  3V2  tons,  maximum 
tare  3  tons*  minimum  level  platform  area  65  sq. 
ft.;  (3)  minimum  lo^d  5  tons*  maximum  tare  3  tons, 
minimum  level  platform  area  80  sq.  ft.,  and  (4)  minimum  load 
6J4  tons,  maximum  tare  4  tons,  minimum  level  platform  area 
ITO  sq.  ft.  Altogether  n  entries  were  received,  hut  only  6  of 
these  turned  up,  the  absentees  including  the  vehicle  catered 
by  the  Graham  Equipment  Co,*  of  Boston,  Mass.  The  com- 
pcting^  vehicles  were:  Class  i — A  steam  lorry,  by  T.  Coult- 
hard  &  Co.,  of  Preston.  Class  2 — Bay  ley,  Ltd.,  London, 
S.  E.,  steam  lorry;  the  Clarkson'-Capel  Steam  Car  Syndicate, 
Lld.«  London,  S.  E.,  steam  lorry;  the  Lancashire  Steam  Mo- 
tor Co.,  Leyland.  steam  lorry,  and  the  Steam  Carriage  & 
Wagon  Co.,  Ltd.,  Chiswick,  steam  lorry.  Class  4^The 
Steam  Carriage  &  Waggon  Co.,  Ltd.,  steam  lorry  and  trailer. 
The  trials  extended  over  three  days— Monday,  July  31:  Tues- 
day, Aug.  I,  and  Wednesday,  Aug.  2.  On  Monday  the  pro- 
gramme consisted  of  a  hill-climbing  contest  in  a  hilly  district 
on  the  outskirts  of  Liverpool,  The  course  was  only  about  a 
mile  or  so  long,  but  included  some  very  sleep  gradients,  rang- 
int?  frnm  i  in  9  to  i  in  17,  On  Tuesday  and  Wednesday  the 
progranmie  consisted  of  runs  of  about  35  miles  with  a  com- 
pulsory stop  of  about  three-quarters  of  an  hour  midway.  It 
was  generally  conceded  by  those  who  witnessed  the  tests,  in- 
cluding representatives  from  the  British  war  and  post  offices, 
and  of  a  number  of  municipal  bodies,  that  great  progress  has 
liecn  made  in  the  construction  of  heavy  motor  vehicles  since 
la^t  year's  trials.  W^hile  on  that  occasion  breakdowns  were 
the  order  of  the  day,  the  trials  of  last  week  were  carried 
through  without  serious  incitlent  of  any  kind.  The  juclgcF 
awarded  the  gold  medal  in  Class  2  to  the  Steam  Carriage  & 
Waiigon  Co.  for  their  Thorny  croft  steam  lorry,  and  silver 
medals  to  Messrs,  Bagley  and  the  Lancashire  Steam  Motrr 
Co.  The  only  other  award  is  a  gold  medal  in  Class  4  to  the 
Steam  Carriage  &  Waggon  Co,  for  their  Thornycroft  steam 
lorry  and  trailer. 

THE    NKW   BOLLKK. 

\Ai  Societe  des  Vortureltes  Automobiles,  of  Paris,  niaktr^ 
of  the  Bolice  vortnreltes,  have  lately  introduced  a  new  furm 
of  the  latier,  vijt.,  a  double-motor  vehicle.  Instead  of  one  en- 
gine, two  are  emplnyed  in  the  new  vortnrctte.  one  on  each 
side  of  the  rear  wheel,  each  motor  possessing  its  own  car 
buretcr,  exhaust  box,  etc,  while  the  fly  wheel  and  governor 
are  arrangt^d  centrally  under  the  seat.  The  pressure  tank  is 
located  behind  thr  front  seat,  as  usual,  but  the  gasohne  lank 
is  now  carried  on  the  mud  guard  of  the  rear  wheel.  No  altera- 
tion has  hctn  made  in  the  driving  gear,  but  two  brake  shuc^ 
are  provided  in  place  of  one,  hitherto  used. 

IIVKRPOOL    TO    LONDON. 

An  interesting  long-distance  trial  was  rectnily  made  by  one 
oi  the  Meam  lorries  which  took  part  in  the  trials  of  heav)* 


w^agcns  at  Liverpool.  The  vehicle — Clarkson  &  Capel's  »team 
lorry — was  loaded  up  with  about  3  tons  crystal  carbonate  of 
soda  at  the  works  of  Gaskell  &  Deacon,  near  Liverpool,  the 
same  being  consigned  to  a  firm  in  London.  The  metropolis 
w;is  reached  on  the  third  day  without  any  serious  delays,  an 
average  speed  of  over  5  miles  an  hour  having  been  made, 

rHE  ASTER   CARBURETER. 

In  connection  with  the  Aster  gasoline  motor  for  tncycles, 
which  is  just  now  competing  very  keenly  with  the  De  Dion, 
a  special  form  of  carbureter  is  employed,  of  which  tw^o  views 
are  given  herew^tth.  The  advantage  claimed  for  it  by  the 
makers,  Lcs  Aatclicrs  des  Constructions  Mecaniques  **L*As- 
ler,**  of  ^^  Cours  Benoist,  St.  Denis  (Seine),  France,  is  that,  in 
contiadistinctjon  to  many  other  carbureters,  it  will  work  reg- 
u'arly,  even  when  the  tricycle  is  traveling  over  rough  roads. 
The  device,  which  also  serves  as  the  storage  tank,  consists  of 
a  copper  cylinder  of  a  capacity  of  5  liters.  The  gasoline  is 
intrcdnccd  at  A.  F  is  a  float  of  special  form,  the  top  of  which 
carries  a  copper  plate,  P.  To  the  latter  is  fixed  a  tube,  C, 
which  extends  to  the  top  of  the  tank,  passing  on  its  way 
thri'Ugh  a  diaphragm.  The  tube  C  is  pierced  at  its  upper  end 
with  a  number  of  small  holes  covered  with  a  wire  gauze. 
Within  the  tube  C  is  a  rod,  terminating  in  a  small  conical 
cork  float,  while  at  the  top  of  the  outside  of  the  tank  is  a  dou- 
ble valve,  one  part  of  which  controls  the  admissioin  of  fresh 
air.  while  the  other  controls  the  quantity  of  carbureted  air 
allowed  to  pass  to  the  explosion  chamber  of  the  motor.  The 
tank  is  provided  with  a  double  bottom,  a  portion  of  the  ex- 
haust gases  being  conveyed  through  it  to  give  a  slight  pre- 
liminary" heating  to  the  gasoline.  Tlie  air  drawn  in  by  the 
suction  stroke  of  the  motor  enters  by  the  pipe  C,  and  passing 
dmvn  the  tube  meets  and  is  dispersed  by  the  float  B  over  the 
surface  of  the  gasoline.  The  carbureted  air  then  rises  into 
the  dome  of  the  tank,  passing  through  a  wire  gauze,  which 
serves  to  prevent  any  chance  of  a  return  flame  to  the  car- 
bureter. From  the  dome  the  carbureted  air  passes  through 
the  f*euble  valve  to  the  explosion  chamber  in  the  desired  t^uan- 
tity  and  mixed  with  the  requisite  amount  uf  fresh  air. 


^f 


U 


I 


ASTKR  CARBURETER, 


8 


THE    HORSELESS    AGE. 


Vol.  4,  No.  a,  Aug.  I 


If  there  is  any  town  in  England  which  is  going  strongly  in 
favor  of  horseless  vehicles,  it  is  Newcastle-on-Tync.  Already 
a  number  of  motor  vehicles  are  plying  for  here  in  that  city 
ani  district,  while  now  another  company — the  Newcastle  & 
District  Motor  Car  Co.,  Ltd. — has  just  been  formed  with  a 
capital  stock  of  $50,000  to  establish  additional  motor  service 
for  the  transport  of  both  passengers  and  goods  in  the  district. 

As  a  finale  to  a  recent  50-kilometer  race  for  electric  ve- 
hicles around  Paris,  it  was  decided  to  run  the  vehicles  around 
the  Longchamps  track  until  the  batteries  were  exhausted. 
Five  vehicles  competed,  and,  including  the  50-kilometer  road 
test,  one  charge  of  the  batteries  of  the  Bouquin-Garlin-Schiore 
carriage  sufficed  for  a  run  of  78^  miles.  The  second  best  run 
was  made  on  a  Columbia  carriage,  the  total  mileage  in  this 
case  being  yiyi  miles.  No  particulars  are  available  as  to  the 
number  and  capacity  of  the  batteries  used. 

I  note  that  Mr.  Lawson,  the  famous  promoter,  has  broken 
out  in  a  new  place,  a  company  having  just  been  registered 
with  the  title  "Automobiles  (Lawson's)  Ltd.,"  with  a  nom- 
inal capital  of  $500.  It  is  not  quite  clear  to  the  outsider  what 
the  objects  of  the  new  company  are. 

Automobile  Club  of  America, 
Incorporated. 

Last  week  papers  were  filed  with  the  Secretary  of  State  at 
Albany.  N.  Y.,  incorporating  the  Automobile  Club  of  Amer- 
ica, with  headquarters  in  New  York  city. 

The  directors  of  tha^dub  are  Frank  C.  Hollister,  Charles 
R.  Flint,  George  MocwuSmith.  Winslpw  E.  Busby,  Whitney 
Lyon,  George  F.  Chanwirlin,  Ifcnet^W.  Hedge  and  William 
Henry  Hall,  of  New  York,  and  V.  Evcritt  Macy.  of  Scarboro 
on  the  Hudson. 

The  constitution  and  by-laws  have  already  been  printed  in 
The  Horseless  Age. 

riotor  Wagons  to  Hove  the  Cotton 
Crop. 

It  is  reported  that  one  of  the  leading  cotton  firms  in  the 
South  has  decided  to  invest  in  six  motor  wagons,  to  be  em- 
ployed in  moving  the  cotton  crop  between  Augusta,  Ga.,  and 
Charleston,  S.  C.  Meanwhile  two  stejim  carriages  have  been 
purchased  for  use  by  the  cotton  buyers  in  going  from  one 
plantation  to  another  independent  of  the  railroads. 

Transcontinental  Tour  Abandoned. 


Mr.  and  Mrs.  John  D.  Davis,  the  adventurous  pair  who  un- 
dertook to  cross  the  continent  in  a  motor  carriage,  and  whose 
mishaps  and  tribulations  have  filled  the  columns  of  the  news- 
papers of  the  country  for  the  past  five  or  six  weeks,  have  de- 
cided to  abandon  the  experiment.  They  reached  a  point  beyond 
Toledo,  O.,  when  fresh  troubles  occurred,  although  the  ma- 
chine had  been  overhauled  at  Cleveland,  O.  • 


Automobile  Parade  at  Newport. 

On  the  evening  of  Sept.  7.  immediately  after  the  closing  of 
the  Horse  Shcnv  at  Xewpi^rt.  R.  L.  an  automobile  parade  will 
take  place,  in  which  some  30  or  40  members  of  the  400  are 
expected  to  participate. 


Winton  Chicago-New  York  Run 
Postponed. 

The  proposed  fast  run  from  Chicago  to  New  York,  which 
Alexander  Winton  and  Chas.  B.  Shanks,  of  the  Winton  Mo- 
tor Carriage  Co.,  of  Cleveland.  C,  were  to  make  to  demon- 
strate the  efficiency  of  the  mrUor  carriage  for  carrying^  mes- 
sages and  mails  in  time  of  war,  has  been  postponed  until  a 
later  date,  Mr.  Winton  having  been  called  home  by  important 
business. 

Brooklyn  Automobile  Club. 

Brooklyn,  N.  Y.,  is  to  have  an  automobile  club.  J.  B. 
Hoecker,  Dr.  J.  L.  Zabriske  and  ifr.  W.  M.  Hutchinson, 
owners  of  motor  carriages  and  enthusiastic  students  of  the 
subject,  are  the  prime  movers  in  the  enterprise,  and  the  objects 
of  the  organization  will  be  not  social,  but  looking  rather  to 
the  study  and  improvement  of  the  machines. 

Fairmount  Park  Exclusion  Law  a 
Dead  Letter. 


The  rule  excluding  motor  vehicles  from  Fairmount  Park. 
Philadelphia,  Pa.,  is  virtually  a  dead  letter.  Motor  carriages 
have  repeatedly  been  driven  through  the  drives  since  the  com- 
missioners took  their  adverse  stand  without  being  molested 
by  the  police.  In  one  case,  however,  when  an  automobilist 
was  stopped  by  a  policeman  and  taken  to  the  guard  house,  the 
sergeant  did  not  arrest  him,  and  he  was  allowed  to  proceed 
on  his  way.  Nor  have  any  accidents  been  reported  so  far  as 
a  result  of  the  appearance  of  the  interdicted  vehicles  within 
the  confines  of  the  park. 


MINOR  MENTION. 


Rev.  A.  S.  Parsons,  Berkeley.  Cal..  is  having  a  motor  gospel 
wagon  built  for  himself  by  a  San  Francisco  firm,  with  which 
he  will  tour  the  State. 

The  Keystone  Wagon  Works,  Reading,  Pa.,  are  consider- 
ing the  advisability  of  taking  up  the  manufacture  of  motor 
trucks  and  delivery  wagons. 

The  electric  carriage  of  the  Kensington  Bicycle  Co..  Buf- 
falo, N.  Y.,  is  now  said  to  be  ready  for  the  market.  It  is  a 
light  vehicle  of  tubular  construction. 

Manager  Boldt.  of  the  Waldorf-Astoria  Hotel,  New  York, 
has  given  quite  a  large  order  for  electric  vehicles,  which  will 
displace  the  horses  nr)w  used  by  the  famous  hostelry. 

Charles  F.  Saul,  a  prominent  vehicle  dealer  of  Syracuse, 
N.  v.,  is  building  two  experimental  carriages,  one  electric,  the 
other  gasoline,  and  intends  to  manufacture  both  kinds. 

Interviews  are  going  the  rounds  of  the  press  outlining  the 
prospectus  of  a  $J5.ooo.ooo  company  called  the  National  Au- 
touK^bilc  Co.,  which,  it  is  stated,  is  soon  to  be  incorporated  in 
New  Jersey  and  commence  the  manufacture  of  motor  trucks 
in  various  large  cities  of  the  Union.  What  the  motive  power 
is  to  be  is  not  hinted  at,  but  it  is  said  the  main  factory  will  be 
in  Chicago. 
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The  Whitcomb  Valveless  Motor, 


G<*o,  A.  Whitcomb.  of  Framinghani,  Mass.,  has  succeeded 
in  designing  and  perfecting  a  new  petroleum  gas  motor  for 
malor  vehicles*  an  illustralion  of  which  is  given  in  this  article. 
It  i?  intended  for  and  especially  adapted  to  the  propulsion  of 
all  vehicles,  from  the  bicycle  up  to  the  heaviest  delivery.  No 
WMter  jacket  is  used  for  vehicles  requiring  less  than  8  h.p.. 
the  motors  being  applied  in  battery  form  in  such  a  manner 
thit  should  one  become  disabled  it  is  but  the  work  of  a  mo- 
ment to  cut  it  out  and  proceed  with  a  slowed  gear  at  a  less 
rate  of  speed.  For  heavy  delivery  it  is  proposed  to  use  water 
jackets  and  build  the  motors  of  any  size  required,  as  there  is 
no  objection  whatever  whtTc  lightness  is  not  the  first  consid- 
eration. 

There  arc  no  valves  to  ot>cn  or  close;  consequently,  the  in- 
ventor states,  it  can  make  long  runs  at  greater  speed,  if  de- 
sired, and  with  less  danger  of  becoming  disarranged  in  any  of 
its  parts.  j 


and  drawn  out  straight,  and  then  driven  in  again  and  given 
a  twist  as  it  is  withdrawn,  it  will  be  seen  at  once  which  is  the 
easier. 

This  motor  is  said  to  run  with  very  little  friction,  requiring 
no  power  whatever  to  open  the  exhaust*  to  be  fnlly  up  to  the 
power  of  any  cylinder  of  the  same  capacity  yet  brought  out, 
and  for  simplicity  of  construction  and  cost  of  manufacture  to 
be  imrivaled  by  anything  at  present  on  the  market.  The  in- 
ventor says  the  experimental  motor  never  has  been  changed 
from  the  original  design  on  paper,  which  shows  a  remarkable 
absence  of  defects  which  arc  usually  encountered  in  most  new 
inventions.  Four  carriage  motors  of  i  h.p.  each,  the  mini- 
mum and  maximum  speeds  being  :20o  and  1,200  respectively, 
are  in  process  of  construction  and  will  be  finished  and  applied 
to  light  vehicles  seating  two  persons  each.  Two  speeds  for^ 
ward  and  one  backward  will  be  used  in  the  transmission,  with 
throttling  of  the  mixture  and  hastening  or  retarding  the  igni- 
tion for  the  intermediate  speeds.  Both  being  connected  to  the 
s.nme  lever  will  give  an  intermediate  change  in  speed,  if  de- 
sired. 

The  Commissioner  of  Patents  at  Washington  has  allowed 
the  inventor  16  claims  on  this  unii|ue  motor,  and  all  manu- 
facturers and  intending  manufacturers  of  motor  vehicles  are 
refeiTcd  to  an  advertisement  in  another  column  of  this  journal 
in  regard  to  the  manufacture  under  this  patent. 


Chicago  License  Law  Goes  Into  Effect, 


s< 
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The  construction  consists  of  a  simple  cast  iron  cylinder 
provided  with  suitable  radiating  surface  or  water  jackets  suf- 
ficient for  cooling;  and  supplied  with  proper  inlet  and*exhaust 
ports  for  the  distribution  of  the  gas  and  the  extraction  of  the 
burnt  gases.  The  cylinder  is  bolted  to  a  plain  cylindrical  cas- 
ing, preferably  of  aluminum,  which  contains  the  cast  iron 
disks  that  serve  as  balance  wheels  and  carry  the  crank  pins. 
An  ordinary  reciprocating  piston,  with  suitable  cut-offs,  is 
given  a  slow  rotary  motion,  and  it  is  this  helicoid  movement 
that  alternately  opens  and  closes  all  the  supply  and  exhaust 
ports,  tlius  doing  away  with  the  necessity  of  all  valves^  which 
ave  hitlierto  proved  to  be  the  most  formidable  obstacles  to 
"  the  smooth  and  uninterrupted  road  work  of  the  petroleum  gas 
motor.  It  is  a  well-known  fact  that  a  reciprocating  body  if 
given  a  spiral  movement  moves  with  about  one-half  the  fric- 
tion.    For  illustration,  if  a  wire  nail  be  driven  into  a  plank 


Mayor  Harrison,  of  Chicago,  has  signed  the  bill  requiring 
a  license  from  drivers  of  motor  vehicles. 

The  ordinance  provides  for  the  licensing  of  motor  drivers, 
the  fee  being  $3  for  the  first  year  and  $1  for  renewals.  The 
city  electrician,  the  city  engineer  and  the  commissioner  of 
health  are  made  a  board  of  examiners  to  examine  into  the 
qualifications  of  operators  seeking  licenses.  The  license  will 
h'2  a  certificate  of  qualification  for  operating  a  motor  vehicle. 
Only  one  examination  is  necessary. 

The  speed  of  motor  vehicles  is  set  down  within  the  city 
limits  at  not  more  than  8  miles  an  hour.  The  rules  of  the  road 
must  be  obsened.  Each  car  must  be  equipped  with  gongs, 
to  be  soundtd  at  every  street  crossing.  Brakes  must  also  be 
provided,  which  must  be  powerful  enough  to  stop  tlie  vehicle 
going  at  full  speed  within  10  ft.  of  the  place  where  the  lirakes 
w<?re  first  apolied.  Operators  not  having  certificates  of  quali- 
fication are  liable  to  a  fine  of  not  less  than  $5  nor  more  than 
$25  for  each  offense. 


Drivers  of  Steam  Vehicles  Under  Con- 
trol of  the  Inspectors. 


In  the  State  of  Colorado  an  engineer's  license  is  required  of 
one  who  is  to  operate  a  steam  engine,  but  the  authorities  at 
Denver,  who  have  been  approached  regarding  their  attitude 
toward  steam  vehicles,  take  the  ground  that  while  no  wrhten 
license  will  be  required,  it  will  be  necessary  for  the  party  wish- 
ing to  use  such  a  vehicle  to  present  himself  before  the  inspec- 
tors and  satisfy  them  that  he  understands  his  machine  and  can 
safely  be  intrusted  with  it  upon  the  public  highways. 
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Pneyrtiatic  Cushions  to  Prevent 
Vibration. 


William  N»  Amory,  secretary  of  the  Third  Avenue  Railroad 
Co*,  New  York,  is  the  inventor  of  a  means  nf  prevcnUnR  vi 
bration  in  motor  vehicles,  which  he  believes  is  superior  to  tlie 
pneumatic  tire  in  resiliency  and  much  cheaper.  It  consists  of 
a  number  of  pneumatic  cushions  placed  under  the  body  of 
the  vehicle  in  lieu  of  springs.  Several  illustrations  are  here 
given  showing  how  the  invention  is  applied  to  a  vehicle* 

No.  t  is  a  cut  of  the  pneumatic  cushion.  The  exact  sht  of 
the  particular  cushion  from  which  the  cut  was  made  is:  Total 
dianjeler  6j  j  in.,  total  height  23/j  in.  The  cushion  is  blown 
up  with  an  ordinary  bicycle  pump.  The  cushions  can  be  made 
of  such  size  as  is  found  most  suitable.  That  above  described 
is  shown  drawn  to  the  scale  in  all  the  drawings  herewith. 

No.  2  shows  the  principle  applied  to  a  motor  vehicle  built 
without  springs,  the  cushions  being  substituted  for  and  taking 
the  place  of  springs. 

Drawing  No.  3  shows  the  cushions  applied  to  a  motor  ve- 
hicle, having  the  ordinary  form  of  springs,  and  drawing  No. 
4  is  supplementary  to  drawing  No.  3,  show^ing  one  method 
by  which  the  pneumatic  cushion  can  be  attached  to  ordinary 
carriage  springs. 


PNEUMATIC    CUSHION. 
f^-****-^-'""  —  -  - 

As  a  means  for  preventing  vibration  in  vehicles,  a  steel 
plate  (preferably  of  the  diameter  of  the  cushion)  is  solidly 
connected  to  the  running  gear,  while  an  upper  steel  plate  of 
like  dimensions  is  connected  to  the  carrying  part  of  the  ve- 
hicle, the  pneumatic  cushion  being  placed  between  the  two 
plates.  A  post  or  sliding  standard  is  attached  to  the  upper 
plate  and  is  adapted  to  slide  loosely  through  the  center  hoJe 
of  the  cushion  and  snugly  through  the  center  hole  of  the  lower 
«tecl  plate,  or  the  sliding  standard  can  be  permanently  at- 
tached to  the  lower  plate  and  play  upward  through  the  cush- 
ion and  tlirough  the  upper  plate,  which  method  is  shown  hi 
cut  5.  The  former  method  is  preferable,  however.  With  the 
cushions  so  attached  to  the  vehicle  all  shock  and  all  vibration 
incident  to  ordinary  use  are  said  to  be  taken  up  and  dis- 
sipated. 

The  action  of  the  cushions  is  as  follows:  Vibrations,  as  they 
are  received  from  the  ground  and  transmitted  upward,  are 
received  by  the  cushions  before  they  reach  the  body  of  the 
vehicle  and  are  completely  absorbed  by  reason  of  the  air  pres- 
.sure  upon  the  sides  of  the  cushions,  which  occurs  at  right 
angles  to  the  line  of  shock,  and  which  causes  the  walls  of  the 
cushions  to  stretch  and  yield  to  the  shock  in  a  radial  direction. 
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low  CCSrttOKS   MAY  UE  ATTACIIKD  TO  OROI.VARV 
CARRIAGE, 


These  pneumatic  cushions  arc  calculated  to  take  the  place 
of  the  ordinary  steel  springs  used  on  vehicles,  entirely  super- 
ceding them.  An  economy  in  manufacture  is  thus  obtained, 
while  a  much  larger  measure  of  comfort  and  ease  is  claimed 
for  the  rider.  The  cushions  can  be  made  of  any  sire  and 
strength  desired.  In  the  illustration  four  of  them  are  shown 
attached  to  the  vehicle,  but  a  larger  number  can  be  used  if 
desired. 

With  the  use  of  these  cushions  in  place  of  springs  the  in- 
ventor claims  that  the  heavy  and  costly  pneumatic  tires  which 
are  now  used  upon  nearly  all  motor  vehicles  could  be  entirely 
dispensed  with  and  solid  tires  used  instead  of  the  pneumatics. 
ma>nmch  as  a  larger  degree  of  resiliency,  comfort  and  ease 
are  obtained  with  the  cushions  than  can  be  had  with  the  joint 
use  of  steel  springs  and  pneumatic  tires  upon  any  vehicle. 

The  principle  of  this  invention  has  been  adapted  to  bicycles, 
the  pneumatic  cushion  being  applied  to  the  saddle  post.  This 
device  is  on  the  market  and  is  known  as  the  Monty  pneumatic 
saddle  post. 

None  of  the  difficulties  that  exist  in  the  application  of  the 
invention  to  bicycles  are  found  when  applied  to  other  vehicles. 
The  problem  with  the  bicycle  was  to  locate  a  single  cushion 
in  the  center  of  the  line  ol  main  shock,  which  was  successfully 
accomplished,  but  the  size  of  the  pneumatic  cushion  was  nec- 
essarily limited  and  its  shape  qualified.  Its  application  to  or- 
dinary vehicles,  whether  motor  or  moved  by  animal  power, 
is  comparatively  simple. 

Excessive  vibration  is  one  of  the  most  serious  faults  in  all 
motor  vehicles,  and  is  a  problem  the  solution  of  w^iich  has 
been  sought  in  vain  by  old-line  carriage  manufacturers. 
These  pncumaric  cushions  arc  claimed  to  accomplish  the  de- 
sired results.  One  lu  two  manufacturers  have  already  been 
supptied  with  ihese  cushions  and  arc  preparing  to  test  them 
upon  their  vehicles,  and  the  inventor  will  gladly  furnish  them 
tn  manufacturers  of  motor  vehicles  who  wish  to  test  their 
efHciency  and  practicability. 


WANTED. 

Special  contributors  to  The  Horseless  Age  cm 
all  importaDt  siibjects  relating  to  Motor  Vehicles, 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York, 
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Paducah,  Ky.,  is  to  have  a  motor  vehicle  service. 

Will  Taylor,  Niles,  O.,  has  invented  a  motor  carriage. 

Curtain  &  Schille,  Columbus,  O.,  are  building  an  electric 
carriage. 

Suburban  motor  omnibus  services  are  projected  at  Phila- 
delphia, Pa. 

The  Akron  Machine  Co.,  Akron,  O.,  are  testing  their  gaso- 
line carriage. 

Carlisle,  Pa.,  is  said  to  be  taking  steps  to  establish  a  motor 
vehicle  factory. 

Gasoline  mail  wagons  of  Haynes-Appcrson  make  are  to  be 
introduced  at  Kokomo,  Ind. 

The  Standard  Motor  Carriage  Co.,  of  Boston,  Mass.,  arc 
likely  to  locate  in  Reading,  Pa. 

John  Leek,  Santa  Ana,  Cal.,  is  endeavoring  to  build  a  mo- 
tor carriage  to  weigh  only  125  lbs. 

Harry  B.  Strong,  an  18-year-old  genius,  of  Scranton,'  Pa., 
has  constructed  a  gasoline  carriage. 

The  Belknap  Motor  Co.,  Portland,  Me.,  arc  to  embark  in 
the  manufacture  of  electric  vehicles. 

Grout  Bros.,  Orange,  Mass.,  are  to  furnish  motor  stages  to 
ply  between  Orange  and  Athol,  Mass. 

Wilbur  F.  Arnold,  New  Britain,  Conn.,  has  applied  for  a 
patent  on  a  gasoline  tricycle  weighing  200  lbs. 

M.  L.  Huddleston,  406  Fifth  St.,  Louisville,  Ky.,  has  built 
a  motor  vehicle  from  the  parts  of  two  bicycles. 

Piomincnt  business  men  of  Warren,  O.,  are  said  to  be  con- 
templating the  erection  of  a  motor  vehicle  plant. 

The  Kirk  Mfg.  Co.,  Toledo,  O.,  makers  of  the  Yale  bicycles, 
are  contemplating  the  manufacture  of  motor  vehicles. 

The  McLear  &  Kendall  Co.,  Wilmington,  Del.,  are  said 
to  be  contemplating  the  manufacture  of  motor  carriages. 

J.  W.  Bonta,  Wayne,  Pa.,  has  invented  a  compressed  air 
motor,  which  he  believes  will  revolutionize  vehicle  propulsion. 

Frank  Stutzman.  of  Eliot  &  Stutzman,  Williamsport,  Pa- 
has  built  an  experimental  carriage  with  a  friction  disk  trans- 
mission. 

A  new  West  Virginia  incorporation  is  the  English  Auto- 
mobile and  Motor  Co.,  of  Chicago,  with  an  authorized  capital 
of  $5,000,000. 

Dr.  Truman  J.  Martin  and  others  will  organize  the  Buffalo 
Electric  Vehicle  Transportation  Co..  of  Buffalo,  N.  Y.,  with 
$1,000,000  capital. 

The  Keller  Electrical  Shops,  Canton,  O.,  will  be  devoted 
to  the  manufacture  of  electric  vehicles,  according  to  the  state- 
ment of  a  local  newspaper. 

Charles  Logue,  chief  of  the  Repairs  Department  of  Public 
Buildings,  Boston,  Mass.,  is  now  using  a  Stanley  **Locomo- 
bile"  in  making  his  rounds. 


The  article  headed  "Like  Ball  Bearings  for  Motor  Vehi- 
cles," which  appeared  in  a  recent  issue  of  this  journal,  should 
have  read  "Lake  Ball  Bearings." 

A.  L.  Barber,  president,  and  Herbert  N.  Searles,  mechan- 
ical engineer  of  the  Locomobile  Co.  of  America,  are  in  Eng- 
land establishing  a  European  branch. 

The  Pittsburg,  Allegheny  &  Stowe  Township  Ferry  Co.,  of 
Pittsburg,  Pa.,  will  probably  operate  30  to  40  motor  vehicles 
in  connection  with  its  ferries  to  McKees  Rocks. 

A  new  corporation  in  New  Jersey  is  the  United  States 
Standard  ^fotor  Vehicle  Co.,  capital  $25,000;  incorporators, 
Eli  Teeker,   Hugo  Stommell  and   De  Forest  P.  Lozier. 

Otto  Bayersdorfcr,  a  bicycle  repairer  of  Omaha,  Neb.,  has 
a  light  gasoline  carriage  nearly  completed.  R.  Jensen,  a 
jeweler  of  the  same  city,  is  also  building  a  gasoline  carriage 
motor. 

S.  T.  Lloyd,  a  lawyer,  of  Atwood.  Kan.,  is  organizing  a 
comi)any  to  operate  a  gasoline  motor  stage  line  from  Trenton. 
Neb.,  to  Colby,  Kan.,  a  distance  of  65  miles,  to  be  covered  in 
one  day. 

■  It  is  reported  that  the  recent  increase  in  the  capital  of  the 
Western  Electric  Co.,  of  Chicago,  from  $3,500,000  to  $8,000- 
000  was  due  to  the  company's  intention  to  enter  the  electric 
vehicle  field. 

Alexander  Winton,  of  the  Winton  Motor  Carriage  Co., 
Cleveland,  O.,  is  putting  in  his  spare  time  on  a  racing  carriage, 
with  which  he  expects  to  meet  all  comers,  French  or  other- 
wise.    It  will  be  completed  in  the  early  fall. 

The  Waltham  Mfg.  Co.,  Waltham,  Mass.,  have  issued  a 
handsome  catalogue  of  their  "Orient"  tricycles,  tandems,  etc., 
constructed  after  the  De  Dion  &  Bouton  models.  They  are 
also  agents  for  the  De  Dion  &  Bouton  motors. 

Henderson  Bros.,  carriage  builders,  of  Somerville,  Mass., 
have  secured  the  Jcantand  electric  vehicle  patents  for  the 
United  States  and  will  erect  a  large  plant  for  the  production 
of  heavy  business  vehicles  under  these  patents. 

The  United  States  Express  Co.  are  introducing  the  Woods 
electric  wagons  in  New  York  city.  The  wagons,  which  are 
already  in  operation  in  Baltimore,  Washington  and  Philadel- 
phia, will  be  introduced  in  other  cities  of  the  East. 

Careful  tests  of  the  new  Sperry  electric  carriages  are  being 
made  at  the  factory  of  the  Cleveland  Machine  Screw  Co., 
Cleveland,  O.  The  carriages  are  proving  very  satisfactory,  the 
simplicity  of  the  control  being  particularly  commended. 

The  Mobile  Co.  of  America,  who  are  building  a  factory  at 
North  Tarrytown,  N.  Y..  for  the  manufacture  of  Stanley 
steam  "mobiles,"  are  pushing  the  erection  of  their  plant  with 
all  possible  energy,  and  expect  to  be  turning  out  carriages  this 
fall. 

A  committee  of  five,  consisting  of  E.  H.  Winship,  O.  E. 
Clark,  F.  S.  Jacks.  H.  P.  Goodman  and  H.  C.  Horstmeyer,  has 
been  appointed  at  Napa.  Cal.,  to  investigate  the  motor  vehicle 
with  a  view  to  establishing  a  factory  for  their  manufacture  in 
that  city. 
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There  are  two  motor  carriages  in  the  mining  region  of 
Cripple  Creek,  Colo.  One  is  a  Haynes-Apperson  carriage, 
owned  by  a  real  estate  dealer  of  Victor,  the  other  is  the  gaso- 
line machine  built  by  Robert  Temple,  of  Denver,  lor  a  doctor 
of  Cripple  Creek. 

Postmaster  Dickerson,  of  Detroit,  Mich.,  has  had  a  motor 
mail  carrier  designed,  and  if  the  scheme  is  approved  at  head- 
quarters he  will  introduce  a  motor  mail  service  in  that  city. 
Lawrence  Nash,  one  of  the  department's  postmen,  is  the  de- 
signer. 

Inaac  L.  Rice  has  resigned  the  presidency  of  the  Electric 
Storage  Battery  Co.,  and  George  H.  Day  has  been  chosen  to 
succeed  him.  The  reason  given  by  Mr.  Rice  for  his  retirement 
was  the  growth  of  the  business  of  the  Electric  Vehicle  Co.,  of 
which  he  is  president. 

Isaac  A.  Remsen,  the  prominent  carriage  dealer,  of  Brook- 
lyn, N.  Y.,  and  Everett  A.  Cooper  and  Frank  Carlough,  have 
incorporated  the  New  York  Wagon  Co.,  under  New  Jersey 
laws.  The  capital  is  $25,000  and  the  plan  is  to  include  motor 
vehicles  among  its  manufactures. 

Chicago  has  a  new  motor  vehicle  manufacturing  company — 
The  Howard  H.  Brown  Automobile  Co. ;  capital,  $100,000 ;  in- 
corporators, Howard  H.  Brown,  A.  L.  Kull  and  Harold  A. 
Smith.  This  company  has  secured  the  plant  of  the  Elgin  Sew- 
ing Machine  and  Bicycle  Co.,  Elgin,  111. 

The  Tractor  Truck  Co.  has  been  incorporated  at  Trenton, 
N.  J.,  with  $2,500,000  capital  stock  to  operate  motor  vehicles 
for  the  conveyance  of  passengers,  freight  and  express  matter. 
The  incorporators  are  T.  Henry  Dixon,  J.  Bansall  Taylor,  C. 
Berkeley  Taylor  and  Geo.  H.  B.  Martin. 

The  electric  carriage  of  E.  C.  Stearns  &  Co.,  bicycle  manu- 
facturers, Syracuse,  N.  Y.,  has  been  successfully  tested,  and 
the  company  has  decided  to  enter  upon  the  manufacture  of 
electric  vehicles.  Wire  wheels  are  used,  and  a  4  h.p.  motor. 
The  weight  of  the  vehicle  is  about  2,000  lbs. 

The  Philadelphia  Motor  Carriage  Co.,  Philadelphia,  Pa., 
has  been  formed  to  buy  and  sell  electric  vehicles.  The  capital 
stock  is  $1,000,000,  and  the  incorporators  are  C.  P.  King,  of 
Philadelphia,  Pa.;  J.  T.  McGraw,  C.  R.  Durbin,  F.  H.  Treat 
an.l  Claude  S.  Jarvies,  all  of  Grafton,  W.  Va. 

The  Detroit  Automobile  Co.  has  been  formed  at  Detroit, 
Mich.,  to  build  a  gasoline  carriage  invented  by  Henry  Ford, 
engineer  of  the  Edison  Electric  Light  Co.'s  plant,  .same 
city.  C.  A.  Black  is  president ;  A.  E.  F.  White,  vice  president ; 
S.  S.  Delano,  treasurer,  and  Frank  R.  Alderman,  secretary. 

The  Lanchester  Motor  Co.,  of  Pittsburg,  Pa.,  who  have 
secured  the  United  States,  Canadian  and  Mexican  rights  un- 
der the  oil  motor  patents  of  F.  W.  Lanchester,  Birmingham, 
England,  will  erect  a  $400,000  plant  at  once.  The  motors 
turned  out  will  be  adapted  to  heavy  trucks  and  street  cars. 

The  Cleveland  Automobile  Co.,  recently  organized  at  Cleve- 
land, O.,  has  leased  the  property  of  the  old  Cleveland  Ath- 
letic Club,  on  Euclid  Ave.,  and  will  refit  it  for  an  automobile 
club  house  and  training  school.  A  motor  livery  business  will 
also  be  established  and  trained  drivers  will  be  furnished  to 
patrons. 


Pennsylvania  capitalists  have  organized  a  $500,000  company 
to  manufacture  motor  vehicles  at  Chattanooga,  Tenn.  The 
Harding  Mfg.  Co.,  Nashville,  Tenn.,  manufacturers  of  agri- 
cultural implements,  will  be  consolidated  with  the  new  enter- 
prise. A  large  tract  of  land  has  been  donated  by  the  Chatta- 
nooga authorities. 

W.  H.  Chapman,  a  jeweler,  of  Portland,  Me.,  has  built  an 
electric  carriage,  weighing  380  lbs.,  and  capable  of  making  20 
miles  on  one  charge  on  level  roads.  Two  half  h.p.  motors, 
180  lbs.  of  storage  battery,  32-in.  wire  wheels  and  4-in.  pneu- 
matics are  used.  Three  forward  speeds — 8,  10  and  12  miles  an 
hour — and  one  reverse  are  provided. 

The  Baltimore  Automobile  &  Mfg.  Co.,  Baltimore,  Md., 
has  been  organiezd  with  $100,000  capital  to  build,  operate  and 
sell  electric  vehicles.  A  central  station  will  be  erected  and  a 
repair  shop  fitted  up,  where  vehicles  of  patrons  may  be  cared 
for.  Delivery  wagons  will  be  a  specialty,  though  a  cab  service 
will  also  be  introduced.  The  general  offices  are  at  515  Equita- 
ble Bldg.,  and  Joseph  M.  Zamoiski  is  general  manager  of  the 
company. 

The  Pittsburg  Motor  Vehicle  Co..  Pittsburg,  Pa.,  has  been 
reorganized  under  the  name  of  the  Auto-Car  Co.,  with  a  capi- 
tal stock  of  $1,000,000.  The  directors  of  the  new  company, 
which  will  absorb  the  old  one,  are:  Charles  J.  Clarke,  L.  S. 
Clarke,  J.  Denniston  Lyon,  William  Morgan  and  F.  K.  Fit- 
ler.  William  Morgan  has  been  elected  secretary  and  treasurer, 
and  a  plant  to  employ  500  men  will  immediately  be  con- 
structed. 

The  Equitable  Auto  Truck  and  Power  Co.  has  purchased 
the  old  Bennett  &  Barnard  factory  with  a  large  tract  of  ad- 
jacent land  in  Lynn,  Mass.,  and  will  at  once  transfer  to  that 
place  all  its  machinery  now  under  contract  at  Troy.  N.  Y.,  and 
West  Chester,  Pa.  About  $175,000  will  be  expended  on  the 
plant  and  300  to  350  hands  will  be  employed  in  the  manu- 
facture of  steam  carriages,  brake  and  power  controllers  and 
automatic  couplers. 


nississippi  Valley  Automobile  Trans- 
portation Company. 


An  important  organization  in  the  w^estern  section  of  the 
country  is  the  Mississippi  Valley  Automobile  Transportation 
Co  ,  of  St.  Louis,  with  a  capital  of  $500,000,  who  will  operate 
electric  and  other  vehicles,  principally  in  St.  Louis.  '  They 
have  made  arrangements  with  the  Woods  Motor  Vehicle  Co., 
of  Chicago,  successors  to  the  Fischer  Equipment  Co.,  for  a 
supply  of  their  cabs  and  carriages,  the  latter  to  be  leased  to 
private  parties  and  the  former  to  be  introduced  for  public 
hire.  Delivery  wagons  will  also  be  leased  to  local  merchants 
under  the  care  of  the  company's  experts. 

Herbert  A.  Wagner,  the  president,  is  general  superintendent 
of  the  Missouri  Edison  Electric  Co.,  and  one  of  the  largest 
stockholders  of  the  Wagner  Electric  Co.  The  secretary  and 
treasurer  is  H.  R.  Gamble. 
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COMMUNICATIONS. 


Questions  of  Power  and  Transmission. 


Baltimore,  July  31,  1899. 
Editor  Horseless  Age: 

I  wish  to  build  a  2-cylinder  gasoline  motor  for  a  carriage, 
upright  cylinders  and  of  the  4-cycle  type.  Please  be  kind 
enough  to  give  me  the  following  information  through  your 
issue: 

(i)  How  much  power  should  the  motor  develop  for  a  light 
carriage  for  2  persons,  to  make  a  maximum  speed  of  20  miles 
per  hour? 

(2)  Give  size  of  cylinders  (bore  and  stroke)  and  number  of 
revolutions  per  minute  which  you  would  advise. 

(3)  In  using  the  belt  system  for  transmissiion,  what  size 
(width)  belts  are  generally  used  for  the  above  size  vehicle? 

(4)  Also,  how  much  compression  space  should  there  be  in 
the  cylinders  (cylinder  heads)?    Yours  respectfully, 

JOHN  HOFSASS.  JR. 

Answers:  At  this  present  writing  the  art  of  motor  vehicle 
construction  is  not  so  well  established  by  rule  and  precedent 
as  to  permit  the  ready  and  certain  conclusion  that  a  machine 
when  built  will  act  exactly  as  the  calculations  would  advise. 
Different  builders  get  varied  results  from  the  same  dimensions 
of  engine  cylinders,  etc.,  and  the  gasoline  motor  is  liable  to 
act  entirely  at  variance  on  the  carriage  to  what  it  did  in  the 
shop,  as  told  by  Mr.  Roots  in  his  reminiscences,  published 
recently  in  The  Horseless  Age. 

The  traction  coefficients  deduced  from  tramway  and  rail- 
road practice  are  woefully  misleading  when  applied  to  high- 
ways, and  the  figures  give  results  altogether  inadequate. 

Even  the  resistance  of  the  air,  which  becomes  an  important 
factor  at  high  speeds,  is  placed  at  widely  varying  values  from 
the  36  lbs.  to  the  square  foot  exerted  by  a  6o-mile-per-hour 
wind,  given  by  Smeaton,  to  the  10  or  12  lbs.  ascribed  by  other 
investigators  to  wind  of  the  same  velocity. 

Even  the  long  established  belief  that  the  pressure  varied  as 
the  square  of  the  velocity  has  been  doubted,  some  experi- 
menters claiming  that  the  wind  pressure  should  be  considered 
as  varying  directly  as  the  velocity,  and  the  same  difficulty  ap- 
plies to  belting  as  to  the  rest.  The  horse  power  of  a  belt  is 
usually  given  as  a  product  of  the  width  and  speed;  but  the 
pliability  of  the  belt,  the  even  tension  on  each  part  of  the 
cross-section,  the  arc  of  contact  and  the  condition  of  both  belt 
and  pulley  surfaces,  the  total  tension  and  the  condition  of 
joint  all  enter  into  the  case.  In  the  Transactions  of  the 
American  Society  of  Mechanical  Engineers,  Yo\.  12,  appears 
the  following,  which  is  highly  apropos: 

Formulae  are  useful  for  proportioning  belts  and  pulleys,  but 
they  furnish  no  means  of  estimating  how  much  power  a  par- 
ticular belt  may  be  transmitting  at  any  given  time,  any  more 
than  the  size  of  the  engine  is  a  measure  of  the  load  it  is  actu- 
ally drawing,  or  the  known  strength  of  a  horse  is  a  measure 
of  the  load  on  the  wagon." 

If  the  several  who  have  made  actual  experiments  in  this 
way  could  be  induced  to  send  the  observed  facts  to  The 
Horseless  Age  for  tabulation,  the  data  would,  when  combined, 
be  much  more  useful  to  each  of  them  than  the  little  they  now 
possess.  From  consideration  of  some  successful  gasoline 
motor  vehicles,  would  suggest  in  answer  to  the  questions: 


1.  Divide  the  total  weight  in  pounds,  of  wagon  and  pas- 
sengers, by  250.  If  total  weight  equals  1,000  lbs.,  then 
1,000-7-250  =  4  h.p.  Ans.  V 

2.  If  4  h.p.,  4yi  X  4>^.  Arrange  conucts  so  that  speed 
may  be  varied  from  200  to  900  revolutions  per  minute. 

3.  Two  inches.    Use  largest  pulleys  design  will  permit 

4.  See  Horseless  Age,  page  17,  May  24,  1899.        R.  I.  C. 


A  Qrade  fleter. 


Westfield,  Mass.,  Aug.  12. 
Editor  Horseless  Age: 

I  am  offering  a  little  suggestion  for  an  attachment  which  I 
think  would  be  much  appreciated  by  users  of  motor  vehicles. 
I  inclose  you  a  rough  sketch  of  the  same,  which  is  nothing 
more  nor  less  than  a  meter  to  determine  grades. 


GRADE   METER. 

It  consists  of  a  pointer  or  pendulum,  following  the  scale 
marked  5,  10,  15  per  cent.,  fastened  to  the  carriage  at  any 
convenient  place,  preferably  in  sight.  As  the  carriage  ascends 
a  grade  the  pointers,  actuated  by  gravity,  will  point  to  what- 
ever grade  is  being  ascended. 

Very  respectfully, 

GILBERT  J.  LOOMIS. 


Buffalo,  N.  Y.,  Aug.  16,  1899. 
Editor  Horseless  Age: 

I  see  an  article  in  The  Horseless  Age  of  Aug.  9  headed 
"Favors  Better  Mufflers,"  in  which  you  refer  to  a  muffler 
which  completely  stops  all  noise  of  exhaust  and  at  the  same 
time  gives  no  back  pressure. 

We  are  very  much  interested  in  this  direction,  and  would 
be  much  pleased  to  haye  any  information  in  reference  to  same, 
or  where  they  may  be  obtained. 

We  have  been  investigating  in  this  direction  for  some  time, 
but  have  not  come  across  any  sufficiently  perfect  muffler  for 
our  work.    Yours  truly, 
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LATHE  WORK.— III. 


the  wrought  iron  disks  fonning  the  core,  c  is  threaded  for 
the  nut,  and  d  fits  the  commutator,  whilst  e  e  are  the 
bearings. 

The  lathe  had  a  Yrvci.  hole  through  the  spindle,  and  there- 
fore the  stock  was  cut  up  into  the  desired  lengths  by  gripping 
one  end  of  the  shaft  in  the  chuck  jaws,  using  the  back  rest  to 
support  the  overhanging  length  close  to  the  carriage  slide,  hav- 
ing an  offset  tool.  The  cutting  operation  was  neatly  and 
quickly  accomplished.  Time  was  required,  however,  to  ad- 
just the  back  rest.  To  loosen  the  bolts  and  move  the  rest 
becomes  even  more  troublesome  with  the  increase  in  the  size 
of  the  shafts,  and,  of  course,  this  operation  must  be  repeated 
with  each  piece  cut  off. 


By  Robert  I.  Clegg. 


In  the  present  stage  of  manufacturing  the  lathe  is  less  in,, 
evidence,  though  no  less  a  valuable  factor,  in  modem  ma- 
chine shop  work.  Special  tools,  designed  throughout  with 
particular  care  to  but  the  few  operations  upon  machinery 
parts  for  which  there  is  much  demand,  have  ousted  the  lathe 
from  many  of  the  positions  formerly  held  in  the  factory.  In 
the  smaller  shops  the  lathe  is  still  supreme,  and  whilst  the 
remarkable  adaptability  of  the  machine  is  generally  recognized, 
due  advantage  is  not  always  taken  of  the  capacity  of  this 
particular  tool. 

There  is  a  machine  shop  making  a  specialty  of  electric 
motors  of  the  smaller  sizes — from  i  to  lo  h.p.  The  armature 
shafts  are  long  and  slim;  cut  off,  centered,  turned  up  and 
finished  in  the  lathe. 

The  appearance  and  purpose  of  one  of  the  smaller  shafts, 
judging  from  a  cursory  examination,  were  as  given  in  the 
sketch.  Fig.  i. 

At  a  the  shaft  is  left  the  full  size  of  the  compressed  steel 
shafting   from  which  the  length  is  cut,  b  is  turned  down  for 
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After  all  the  pieces  were  cut  off  they  were  faced  up  on  the 
ends,  and  then  centered  by  means  of  a  square  center  in  tail 
stock,  the  center  hole  being  afterwards  drilled  and  reamed ;  the 
square  center  being  removed  and  a  drill  chuck  with  taper 
shank  being  substituted. 

During  the  roughing  out  the  back  rest  remains  stationary 
for  each  operation,  and  if  the  rest  is  brought  as  close  as  pos- 
sible to  tool,  considerable  time  is  taken  up  in  adjustment. 

It  may  be  set  down  as  a  machine  shop  maxim  that  as  soon 
as  a  particular  task  assumes  familiarity  through  repetition, 
just  so  soon  does  the  demand  arise  for  improvements  in  the 
methods  adopted.  In  the  first  place  a  suitable  follow  rest 
was  most  desirable  for  the  lathe  work  under  consideration; 
the  form  of  follow  rest  is  largely  decided  by  the  design  of 
lathe;  the  rest,  where  the  slide  projects  but  little  in  back  of  the 
tool  post,  can  be  placed  directly  upon  the  saddle  and  doweled 
in  that  position.    Where  this  arrangement  is  impracticable,  then 
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a  follow  rest  may  be  bolted  to  side  of  saddle,  due  allowance 
being  made  for  the  slight  overhang  of  the  slide,  or  the  circular 
base  of  the  compound  rest,  as  the  case  may  be. 

Figs.  2  and  3  show  a  follow  rest  of  this  kind,  a  a  being  the 
saddle  of  lathe  carriage  to  which  the  rest  b  b  is  attached  by 
means  of  the  collar  screws  c  c  and  the  dowel  pins  h  h. 

The  hub  is  bored  after  the  rest  has  been  permanently 
fastened  to  the  saddle.  The  holes  for  collar  screws  and  dowels 
are  first  laid  out  in  b,  then  drilled;  the  rest  is  then  clamped 
to  saddle  and  a  straight  shaft  placed  between  lathe  centers; 
by  measuring  from  this  shaft  or  from  a  bushing  placed  thereon 
— the  bushing  may  be  small  enough  to  pass  through  hole  in  b — 
the  rest  can  be  placed  in  position  approximately.  Saddle  is 
then  removed,  and  using  the  holes  already  drilled  as  a  jig 
the  holes  for  screws  are  drilled  out  and  tapped.  Replace  the 
saddle  after  dowels  are  put  in  rest  and  by  means  of  a  boring 
bar  placed  on  the  lathe  centers  the  hub  is  to  be  carefully 
bored,  the  carriage  being  fed  along  by  power  in  the  ordinary 
way. 

The  bushings  e  e  are  cast  iron,  are  first  bored  to  size  re- 
quired, then  turned  on  mandrels  to  fit  the  following  rest,  and 
when  held  from  rotating  by  the  set  screw  f  will  keep  the 
work  in  good  alignment  with  the  rest  of  the  lathe.  In  Fig.  2 
the  shaft  is  removed,  the  dotted  line  and  diamond  point  indi- 
cating the  operation  when  tools  are  in  action,  as  in  Fig.  3  at  g. 
At  i  in  Fig.  3  attention  is  directed  to  the  offset  in  order  that 
the  proper  amount  of  clearance  may  be  given  to  the  cross 
slide. 

A  rest  large  in  proportion  to  the  lathe  has  been  selected  for 
illustration;  a  much  smaller  one  is  a  convenience  for  shafts 
of  considerably  less  diameter,  thereby  making  it  an  easier  and 
less  expensive  job  to  get  out  the  needful  bushings. 

It  will  be  seen  that  when  a  length  of  shaft  has  been  cut  the 
carriage  can  be  fed  along  the  shears  and  another  cut  taken; 
there  is  no  adjustment  required  and  everything  is  ready  for 
business  as  soon  as  screwed  down.  Instead  of  using  a  square 
center  in  tail  stock,  a  tool  should  be  made,  to  fit  in  tool  post, 
having  a  point  similar  to  a  half-round  center  reamer,  then 
the  shaft  being  supported  by  the  rest  a  center  hole  may  be 
truly  made,  and  if  left  slightly  under  size  a  combination  drill 
and  countersink  held  preferably  in  a  sensitive  upright  drill 
press  will  produce  excellent  results. 

If  the  sensitive  drill  is  "conspicuous  by  its  absence,"  then  a 
drill  chuck,  fitted  to  foot  stock  spindle,  will  to  a  limited  ex- 
tent supply  the  deficiency.  The  follow  rest  could  be  fitted 
with  a  special  bushing,  with  full  size  opening  on  one  side  only, 
the  other  end  provided  with  a  hardened  steel  bushing  to  fit 
body  of  the  combination  drill ;  the  centering  tool  in  tool  post 
would  not  be  necessary  in  this  plan,  but,  on  the  other  hand, 
additional  bushings  would  be  required,  one  for  each  size,  and 
it  is  doubtful  if  under  all  the  circumstances  the  results  would 
be  so  good. 

The  follow  rest  need  not  be  heavy;  the  ribs  could  be  three- 
sixteenths  by  five-sixteenths;  the  back  being  also  five-six- 
teenths; leave  not  less  than  three-sixteenths  to  bore  out  of 
hub,  so  that  the  outside  shell  when  finished  would  be  at  least 
one-quarter  inch  thick. 

An  armature  shaft  should  be  roughed  down  on  the  ends  and 
finished  to  size  in  the  middle  only,  as  a  first  operation,  because 
there  is  sufficient  inequality  in  the  disks,  when  put  together  in 
bulk,  to  slightly  spring  the  shaft  when  the  nut  is  tightened. 
The  bearings  ought  to  be  finished  by  grinding. 

Whilst  the  tail  stock  is  being  mentioned,  attention  may  be 
called  to  a  very  provoking  and  easily  remedied  defect  found 


on  many  lathes.  The  bolts  holding  down  the  tail  stock  are 
frequently  of  considerable  length;  when  the  tail  stock  is 
loosened  and  moved  along  the  bed  the  bolts  swing  more  or 
less,  and  unless  the  nuts  have  been  slacked  back  far  enough 
the  clamp  will  swing  against  the  ledge  and  wedge  until  the 
tail  stock  is  pulled  in  the  opposite  direction  or  the  nuts  re- 
leased still  further. 

Of  course,  if  the  oscillation  can  be  stopped  the  difficulty  is 
at  once  removed;  therefore,  take  the  tail  stock  off  the  bed,  if 
it  acts  in  the  annoying  manner  already  described,  fit  in  the  box 
frame  two  rods — pieces  of  wood  will  serve — so  as  to  form  a  slot 
crossways  of  the  lathe.  This  will  not  interfere  with  setting 
over  the  tail  stock  for  taper  turning,  and  will  not  be  in 
the  way  of  any  useful  purpose,  but  the  pendulum  action  of  the 
holding  down  bolts  will  cease  forthwith. 

When  using  an  independent  chuck  on  work  of  same  size,  as 
when  cutting  up  the  shafting  in  the  method  described  in  this 
paper,  the  same  chuck  jaw  should  be  moved  after  the  first 
piece  has  been  trued  up. 

This  will  avoid  unnecessary  adjustment  and  save  time.  The 
chuck  jaws  and  grooves  are  numbered  and  the  same  figure  can 
be  adhered  to  closely.  Should  the  figures  not  be  any  too 
prominent,  chalk  or  crayon  treatment  may  be  added  with  ad- 
vantage. 

It  will  be  noted  that  cast  iron  bushings  are  advised  for 
use  in  the  follow  rest.  The  writer  calls  -to  mind  a  case  where 
some  long  square  threaded  screws  were  to  be  cut  with  the  aid 
of  a  similar  device.  Steel  bushings  were  deemed  advisaUe 
for  such  rigorous  service.  The  bushings  were  made,  carefully 
hardened  and  polished,  and  put  into  use,  but  were  not  so  satis- 
factory as  the  much  more  easily  worked  cast  iron,  and,  oi 
course,  the  former  were  discarded.  The  writer  does  not  wish 
to  be  understood  as  being  on  the  side  of  cast  iron  as  wearing  • 
better  than  hardened  steel  under  all  circumstances.  Plain  cast 
iron  has  remarkable  wearing  qualities,  ample  at  any  rate  in 
combination  with  the  price  to  supersede  steel  for  the  purpose 
named. 


Heavy  ilultiple  Drill  and  Boring 
ilachines. 


W^e  illustrate  herewith  a  heavy  multiple  drill  press  or  boring 
machine  built  by  Baker  Brothers,  of  Toledo,  O.  The  ma- 
chines shown  in  the  cut  are  designed  especially  for  drilling, 
facing,  boring  and  tapping  all  classes  of  work  where  the 
pieces  to  be  machined  are  not  large,  yet  require  the  removal 
of  a  considerable  amount  of  metal.  They  are  particularly 
adapted  for  manufacturing  parts  of  vehicle  motors,  etc. 

These  machines  are  made  in  the  form  of  drill  presses,  like 
those  shown  in  the  cut,  and  are  also  made  as  small  boring 
mills  with  a  revolving  lower  spindle,  carrying  a  chuck  or  face  . 
plate  for  holding  the  pieces  to  be  machined.  The  illustration 
shows  a  two-spindle  drill,  each  spindle  being  a  separate  ma- 
chine yoked  together  to  form  a  gang.  Any  number  of  ma- 
chines can  be  yoked  together  in  this  njanner.  The  main  frame 
is  all  made  in  one  piece,  and  cored  out.  Its  shape  and  con- 
struction are  such  that  no  springing  can  take  place,  thereby 
reducing  to  a  minimum  the  danger  of  breaking  drills  and 
insuring  great  accuracy  in  drilling.  The  following  special- 
features  are  combined :  Power  self  feed,  hand  worm  feed, 
automatic  stop  and  quick  return  for  spindle.  The  arrange- 
ment of  parts  is  such  that  any  of  these  feeds  can  be  used  in- 
dependently of  the  others  and  with  the  greatest  ease  on  the 
part  of  the  operator.    The  mechanism  is  very  heavy,  the  worm 
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gear  being  of  steel  and  being  driven  by  a  steel  worm  running 
in  oil.  The  spindle  is  heavily  back- geared,  has  four  changes 
of  speed  and  three  changes  of  feed  for  each  spindle  speed,  is 
fitted  with  hardened  tool  steel  ball-thrust  bearings  and  is 
counterbalanced.  The  tables  arc  of  the  bracket  form  and  are 
very  massive,  making  springing  impossible.  A  special  pump  is 
furnished,  fitted  and  connected  with  each  gang  of  drills,  and 
the  machines  are  piped  for  conveying  the  lubricant  to  the  drills 
or  cutters.  We  have  only  described  one  type  of  drill  in  this 
article,  but  the  manufacturers  are  building  quite  a  variety  of 
this  special  class  of  machinery,  all  different  from  any  other 
drills  on  the  market.  The  general  con.straction  is  similar  so 
far  as  the  shape  of  the  frame,  etc.,  is  concerned,  but  they  are 
built  for  widely  different  purposes.  Most  of  the  machines 
are  adapted  to  be  ganged  together  by  means  of  brackets,  thus 
making  it  convenient  to  run  a  number  of  machines  in  a 
gang. 

A  gang  of  fifteen  of  these  machines  has  recently  been  sold 
to  a  motor  vehicle  manufacturer  for  boring  cylinders. 
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THE  COLBITRN   KEYWAY  CUrTElt 

Another  machine  of  this  firm's  make,  whicb  should  be  of 
special  interest  to  manufacturers  of  motor  vehicles,  is  the 
Colburn  Keyway  Cutter.  This  machine  is  designed  for  cutting 
kcyways  in  all  kinds  of  work  such  as  gears,  pulleys,  couplings, 
etc.,  but  is  also  adapted  for  a  great  variety  of  other  work  mch 
as  internal  slotting,  cutting  oil  grooves  and  any  character  of 
work  tliat  has  to  be  done  on  the  inside  of  the  bore.  They  are 
built  in  five  sizes  to  cut  key  ways  from  the  smallest  up  to  the 
largest.  One  of  the  special  features  is  the  upper  <^upport  for 
the  cutter  bar,  which  is  in  the  form  of  an  upper  arm  made 
adjustable  on  an  upright  column,  so  that  it  can  be  raised  and 
lowered  for  the  different  heights  of  work  to  he  key  seated. 
The  upper  guide  bar.  which  is  shown  detached  in  the  cut,  is 
adapted  to  be  screwed  on  the  end  of  the  cutter  bar,  thus  form- 
ing a  practically  solid  bar  with  a  support  above  and  below. 
This  fixture  prevents  any  springing  of  the  cutter  bar,  and  the 
key\\*ay  can  be  cut  with  the  greatest  accuracy.  The  length 
of  the  stroke  is  determined  by  the  tappets  on  the  disk  at  the 
side  of  the  machine.  The  depth  of  the  keyway  is  regulated 
hy  means  of  a  micrometer  depth  screw  which  insures  any 
number  of  key  ways  being  cut  exactly  the  same  depth,  and  by 
means  of  a  tilting  table  any  number  of  kcyscats  can  be  cut 
the  same  taper.  Another  special  feature  is  its  adaptability 
for  duplicating  work.  All  the  chips  falling  from  the  cutter 
come  out  in  front  of  the  machine  and  do  not  get  into  any  of 
the  working  parts  of  the  machine. 

These  machines  have  had  a  very  large  sale,  both  in  this 
country  and  abroad.  Special  attachments  are  built  to  go  with 
the  machines  for  planing  keys,  racks  and  internal  slotting. 
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UNITED  STATES  PATENTS. 


No,  630720,  Dated  Aug.  8,  1899— Storage  Battery  —Charles 
Lindcnberger,  Harry  Lindenbcrger  and  William  B.  Teal,  of 
Hannibal,  Mo.,  Assignors  of  One-Third  to  Wilbcrt  H,  Cobb,  of 
Same  Place* 

The  case  is  composed  of  the  pan  A  and  the  cap  B,  which 
arc  fitted  together  at  their  meeting  edges  by  a  rabbeted  joint  at 
C,  which  is  preferably  effected  by  grooving  the  depending 
flange  of  the  cap  at  b  to  receive  a  rib  a.  formed  at  the  upper 
edge  of  the  side  or  fiange  of  the  base-pan  A,  as  is  best  shown  in 
Fig.  I  While  the  case  may  be  made  of  any  suitable  material, 
il  is  preferred  to  form  its  sections  A  and  B  of  hard  rubber  and 
to  receive  the  battery  plates  C  and  D,  the  former  resting  upon 
the  upper  side  of  the  bottom  of  the  pan  and  the  latter  against 
the  under  side  of  the  top  of  the  pan»  such  plates  C  and  D  being 
extended  through  and  beyond  the  upright  walls  of  thetr 
respective  supports,  the  extensions  C  and  D'  fcrming  the 
terminals  or  binding  posts,  and  such  extensions  where  they 
pass  through  the  walls  of  tlieir  supports  being  vulcanized  to 
form  a  tight  joint 
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The  sections  A  and  B  arc  provided  with  inwardly  projecting 
plates  A'  and  B'.  which  are  continuous  and  arc  spaced  apart 
from  the  inner  faces  of  the  sides  of  said  sections,  thus  forming 
the  chamber  E  for  the  circulation  of  the  electrolyte.  The 
plates  A'  and  B'  meet  at  their  inner  edges,  and  these  plates 
are  perforated  at  a  and  b  for  the  passage  of  the  electrolyte  from 
the  chamber  E  to  the  active  elements  contained  in  the  chamher 
F  within  the  space  inclosed  by  the  plates  A'  and  B'.  In 
practice  the  battery  elements  may  l>c  placed  in  the  pan  and  in 
the  inverted  cap.  the  parts  refitted  together,  and  the  electrolyte 
he  supplied  to  the  chamlier  E  through  the  opening  G.  formed 
through  the  upright  rim  of  the  pan.  This  opening  G  may 
incline  downward  toward  its  inner  end  and  is  normally  clo'^cd 
by  the  plug  H.  This  plug  is  tapered  to  fit  the  opening  G  and 
U  provided  with  the  vent  openings  b.  which  have  the  upright 
branches  h'  and  the  outwardly  inclined  hranches  h^ 

As  before  suggested,  the  lead  battery  plates  C  and  D  arc 
secured  periuanciitfy  within  the  battery  case,  and  in  practice 
the  active  elements,  positive  and  negative,  rest  against  their 
rcspectiv^e  battery  plates  without  being  secured  thereto.  This 
permits  the  renewal  of  the  said  elements  without  necessitating 
the  removal  or  displacement  of  the  plates,  and  thus  simplifies 
the  construction  and  renders  the  operation  of  renewing  the 
battery  quite  convenient. 


The  battery  elements  are  preferably  formed  of  small  blocks 
or  cubes,  which  lie  against  the  battery  plates  and  may  be 
formed  to  lit  within  the  chamber  F,  and  thus  aid  in  simplifying 
the  renewal  of  the  battery.  In  practice  we  make  the  positive 
and  negative  blocks  I  and  V  alike  and  embed  promiscuously 
therein  lead  wires  or  strips  i  and  i'.  leading  to  the  surface  of 
the  blocks.  It  should  be  understood,  however,  that  these 
h locks  are  of  material  suitable  to  form  the  positive  and  negative 
elements,  the  positive  element  I  being  of  red  lead  and  the  cle- 
ment r  of  litharge.  Next  to  the  inner  faces  of  the  blocks  I  V 
we  provide  sheets  J  J',  of  asbestos  paper*  between  which  is  a 
pad  K,  of  charcoal  and  bibulous  paper. 

In  riperation  when  the  battery  is  properly  charged  with  the 
elements  I  V  the  electrolyte  may  be  supplied  through  the  open- 
ing G,  and  will  then  circulate  within  the  chamber  E  and 
through  the  openings  a'  h'  into  contact  with  the  active  ele- 
ments, w^hich  by  the  cube  or  block  construction  afford  a  large 
surface  for  the  action  of  the  electrolyte. 

No,  630753,  Dated  Aug.  8,  1899— Storage  Battery —William 
Henry  Smith,  of  London,  England. 

a  h  are  the  two  chantielfd  or  corrugated  sheets  of  per- 
forated ceHuloid.  ebonite  or  other  suitable  material,  which  are 
made  with  narrow  grooves  or  channeb  c  on  the  outer  side 
and  with  wide  grouves  or  cliannels  d  on  the  inner  side  thereof 
and  which  form  the  two  halves  of  a  retaining  envrlop  for  m 
closing  the  active  material. 
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e  c  arc  the  temporary  supports  for  the  two  corrugnted  sheets 
or  molds  a  b,  which  supports  are  provided  with  a  series  of 
projecting  strips  f,  and  are  preferably  connected  by  hinge 
joints,  as  at  e',  so  that  one  can  be  folded  over  upon  the  other, 
as  indicated  by  the  dotted  lines  in  Fig,  i.  or  other  *^ititahle 
means  are  provided  for  facilitating  the  placing  of  one  sheet  or 
mold  in  its  correct  position  upon  the  other.  One  of  the 
said  sheets  a  b  is  placed  on  the  flat  or  plane  surface  of 
each  of  the  supports  e,  so  that  the  projecting  strips  f  thereof 
enter  the  narrow  grooves  c  of  the  said  !>heet.  These  pro- 
jecting strips  serve  to  keep  the  grooves  c  free  from  active 
materia  and  at  the  same  lime  prevent  flattening  out  of  the 
cnrragated  sheet  while  being  filled.  The  wide  grooves  or 
channels  d  of  the  sheets  or  molds  a  h  are  then  filled  with  oxid 
of  lead  or  other  suitable  active  material  imtil  the  same  is 
level  with  the  top  of  the  said  channels.  Then  while  the  active 
naterial  is  still  in  a  plastic  condition  the  rods  or  cores  g.  of 
"lead  or  other  suitable  conducting  material,  are  laid  on  the 
active  material  in  one-half  of  the  retaining  envelop,  so  that 
these  rods  arc  parallel  with  and  in  the  center  or  about  the 
center  of  the  wide  channels  d  of  the  said  sheet.  The  other 
half  of  the  retaining  envelop  is  then  placed  on  the  top.  so  that 
its  active  material  is  in  contact  with  the  said  rods  or  cores 
and  so  that  the  grooves  or  channels  are  directly  opposite  each 
other.    The  two  halves  of  the  plate  or  electrode  thus  formed 

fare  then  pressed  together  until  the  active  material  therein  is 
\vk  contact,  the  conducting  rods  or  cores  being  at  the  same  time 
forced  into  the  active  material  so  that  they  are  embedded 
therein.     The  electrode  is  then  removed  from  the  temporary 

^supports  c. 

The   two   halves   of   each   perfrirated    retaining   envelop   arc 
sometimes  secured  together  at  their  edges— for  example,  by 
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folded  pieces  p  of  celluloid,  ebonite  or  the  like  slid  over  the 
said  edges. 

The  electrodes  are  preferably  so  constructed  that  their 
grooves  or  corrugations  extend  vertically,  as  shown.  The 
conducting  rods  or  cores  g  are  formed  on  or  attached  to  a 
conducting  bar  h,  extending  along  the  top  of  the  electrode,  and 
a  bottom  plate  or  bar  j.  of  ebonite,  lead  or  other  suitable 
material,  is  secured  to  the  lower  ends  of  the  said  rods  or 
cores  g,  so  as  to  prevent  falling  of  the  active  material  from 
between  the  aforesaid  corrugated  .sheets  or  molds. 

In  some  instances,  in  order  to  still  further  lighten  the 
plates  or  electrodes,  the  bottom  bar  j  is  made  thinner,  and  a 
folded  piece  q,  of  celluloid  or  other  suitable  material,  is 
cemented  or  otherwise  secured  upon  the  lower  edge  of  the  plate 
or  electrode.  T  find  it  advantageous  also  to  secure  the  inner 
ridges  of  the  corrugations  of  one-half  of  the  retaining  envelop 
to  those  of  the  other  by  means  of  cement  or  other  suitable 
material  or  by  partially  dissolving  the  celluloid  at  these  parts 
and  causing  them  to  adhere  together. 

In  the  accumulator  shown  in  Figs.  5  and  6  the  electrodes  are 
kept  in  position  at  a  suitable  distance  apart  by  perforated  strips 
k.  of  ebonite  or  other  suitable  nonconducting  material,  which 
fit  into  the  narrow  external  grooves  c  of  the  corrugated  sheets 
a  b  and  serve  as  struts  to  effectually  prevent  bulging  of  the 
retaining  envelops,  even  when  the  latter  are  made  of  very 
thin  and  lig!it  perforated  sheets  of  celluloid.  The  several 
electrodes  are  held  together,  with  the  scfuirating  strips  k  be* 
I  ween  them,  by  means  of  clastic  batids  1,  placed  ground  the 
series  of  electrodes.  I  find  it  advantageous  to  provide  at  each 
end  of  the  .scries  of  electrodes  retaining  bars  or  plates  m  and  to 
pass  through  the^^e  bars  nr  plates  suitable  rods  n,  some  of 
which  extend  beneath  and  others  above  the  said  electrodes. 
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The  said  bars  or  platcb  m  at  one  or  both  ends  of  the  series 
are  left  free  to  slide  upon  the  said  rods  n,  so  as  to  permit  ex- 
pansion and  contraction  of  the  active  material.  The  said 
separating  strips,  in  conjunction  with  the  said  elastic  bands 
and  the  end  plates  m  and  rods  n,  serve  to  retain  the  two  halves 
a  b  of  the  several  electrodes  in  their  proper  relative  position 
and  also  to  keep  the  active  material  in  close  contact  with  the 
conducting  rods  or  cores,  while  permitting  and  compensating 
for  the  expansion  and  contraction  of  the  said  active  material 
without  distortion  of  the  electrodes. 

I  prefer  to  make  the  electrode  at  either  end  of  the 
series  of  a  single  perforated  sheet  or  mold  a  or  b,  filled  with 
active  material,  in  which  conducting  rods  g  are  embedded,  the 
outer  surface  of  each  sheet  being  preferably  covered  by  per- 
forated plates  of  celluloid,  ebonite  or  other  suitable  ma- 
terial. 

No.  630714,  Dated  Aug.  8,  1899 — Storage  Battery. — Charles 
W.  Kennedy,  of  Rutledge,  Pa.,  Assignor,  by  Mesne  Assign- 
ments, to  the  Electric  Power  Development  Co. 

A  A'  A^  A*  indicate  a  series  of  cells,  trays  or  cups  con- 
structed with  my  improvements.  Each  of  these  is  a  counter- 
part of  the  other  and  is  formed  with  the  upper  flaring  portion 
B  and  also  the  bottom  portion  B'.  The  upper  part  B  is  formed 
of  thin  hard  rubber  or  suitable  insulating  material,  and  the 
walls  thereof  are  flared  in  substantially  the  way  shown,  so  as 
to  provide  for  the  nesting  of  one  cell  within  another. 

Among  the  objects  of  the  invention  is  this,  namely,  to  pro- 
vide a  series  of  superposed  nested  cells  which  shall  be  of 
minimum  weight  and  maximum  power,  which  shall  have  the 


active  material  all  on  the  central  vertical  lines  of  the  battery, 
which  shall  permit  the  bottom  portion  of  one  cell  to  rest 
directly  upon  the  bottom  portion  of  another,  so  that  the  upper 
parts  of  the  cell  can  be  thin  and  light  and  not  be  required  to 
sustain  any  of  the  weight  and  be  out  of  contact  with  each  other 
to  prevent  possibility  of  short-circuiting,  and  which  shall  have 
horizontally  disposed  electrodes  with  all  of  the  parts  of  each  in 
relatively  low  planes,  so  that  a  shallow  body  of  electrolyte  can 
be  employed.  To  accomplish  some  of  these  objects,  the  cells 
are  shaped  in  the  way  shown.  Below  the  upper  wider  flared 
part  B  of  each  there  is  the  aforesaid  shallow  bottom  portion 
B',  the  walls  of  which  are  thicker  or  heavier  in  places,  at 
least,  than  are  those  of  the  upper  flared  part,  and  the  sides 
are  vertical  or  approximately  vertical. 

The  bottom  portion  B'  of  each  cell  has  outwardly  extending 
projections  or  thickened  sections,  as  shown  at  C.  Preferably 
there  is  one  of  these  at  each  corner  and  outside  thereof  for 
purposes  to  be  described.  Between  these  there  are  one  or  more 
open  passageways  at  C.  A  passageway  or  opening  can  be 
provided  extending  from  one  of  the  outside  corner  projections 
to  the  other,  or  a  series  of  such  passageways  can  be  pro- 
vided with  intervening  lugs  or  extensions  C*.  These  are  open 
and  do  not  extend  above  the  strong  base  part  B'  of  each  cell. 
Then  upon  the  inside  of  the  cell  there  are  a  series  of  inner  pro- 
jecting lugs  or  thickened  parts  at  C*.  They  preferably  corre- 
spond in  position  to  the  outer  extensions  C,  though  their  tops 
are  in  or  near  the  top  plane  of  the  base  part  .B'.  By  examining 
the  drawings  it  will  be  seen  that  when  the  cells  are  constructed 
with  these  features  they  can  be  readily  superposed  and  nested 
one  within  the  other,  that  at  A'  fitting  within  that  of  A  and 
having  its  exterior  lugs  or  thickened  parts  C  fitting  in  or  rest- 
ing upon  the  interior  lugs  or  shoulders  C*  of  the  outer  cell. 

The  positive  and  the  negative  electrodes  are  substantially 
similar  to  each  other  and  are  formed  as  follows:  Each  has  a 
cross  plate  or  bar  and  a  series  of  finger-like  bars  projecting 
laterally  therefrom.  The  positive  electrode  is  indicated  as  a 
whole  by  E,  its  cross  connecting  bar  by  E',  and  its  lateral-ex- 
tending bars  or  fingers  by  E*.  The  negative  electrode  is  indi- 
cated as  a  whole  by  F,  its  cross  bar  being  shown  at  F'  and  its 
lateral-projecting  bars  or  fingers  at  F*.  These  electrodes  are 
arranged  as  couples,  there  being  a  positive  and  a  negative  in 
the  bottom  part  B'  of  each  of  the  trays  or  cells.  The  fingers 
or  bars  E*  F'  interlap  or  lie  parallel  to  each  other,  all  being 
horizontally  disposed.  Consequently  they  can  be  convered  by 
or  submerged  in  a  shallow  mass  of  electrolyte  and  yet  be  able 
to  absorb  and  return  a"  powerful  current.  When  looked  upon 
in  plain  view  the  fingers  or  bars  E'  of  the  positive  electrode 
each  lie  between  two  of  the  fingers  or  bars  F^  of  the  negative. 

Each  electrode  has  its  fingers  or  bars  P  formed  as  a  thin 
elongated  frame  piece — that  is  to  say,  with  a  top  bar  f,  a  bottom 
bar  f.  and  a  series  of  vertical  crossbars  f.  At  P  it  has  a  lug  or 
extension  by  which  it  can  be  secured  to  a  cross  bar  F'.  Be- 
tween the  bars  of  this  frame  piece  there  are  apertures  or  large 
openings,  as  will  be  seen.  In  these  openings  I  apply  the  prin- 
cipal part  of  the  active  material,  the  bodies  thereof  being 
shown  at  G'.  These  bodies  or  masses  are  built  up  of  pieces  of 
lead  tape.  The  smooth  lead  tape  H,  Fig.  6.  is  first  provided 
with  indentations  by  passing  it  between  suitably  shaped  rollers. 
tlic  active  facc^  of  which  rollers  have  suitable  projections  for 
imnarting  the  desired  shape  to  the  lead.  Ordinarily  I  employ 
rollers,  to  the  faces  of  which  emery,  corundum  or  other  suit- 
able material  is  applied,  it  being  adapted  to  form  a  large  num- 
ber of  minute  but  strongly  pronounced  indentations  which  en- 
large  greatly   the   exposed   and   active   st^rf^cc   of   the   lead. 
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After  the  lead  has  been  prepared  in  this  way  it  is  cut  into 
lengths  J.  These  short  sections  of  the  tape  are  provided  at  each 
end  with  a  slot  or  groove  i.  This  can  be  done  by  the  cutter 
which  severs  the  sections  from  the  tape,  or  a  number  of  the 
sections  can  be  secured  together  in  a  block-like  mass  and 
then  the  grooves  can  be  cut  by  any  suitable  tool.  After  the 
sections  J  have  been  thus  formed  they  are  inserted  into  the 
bars  or  frame  pieces  F.  Each  is  held  by  having  its  slot  i 
arranged  to  receive  the  bars  f  f.  The  opening  in  the  bars  F' 
is  packed  with  as  many  of  these  sections  as  are  necessary,  al- 
lowance being  made  for  expansion. 

I  form  in  the  bottom  of  the  cell  a  series  of  pockets  or 
cavities  K,  either  by  making  depressions  in  the  castings  or  by 
forming  ribs  extending  up  from  the  bottom  wall.  The  elec- 
trodes E  F  rest  upon  these  and  any  materials  dropping  will  fall 
entirely  below  the  bottom  of  the  electrodes. 

No.  630471.  Dated  Aug.  8,  1899 — Reversing  Gear  for  Motor 
Vehicles.— Frank  Stutzman,  of  Williamsport,  Pa. 

I  designates  a  transverse  drive  or  motor  shaft  designed  to 
be  connected  with  the  motor  of  a  vehicle;  but  the  reversing 
gear  may  be  employed  on  any  other  machine,  and  the  said 
drive  or  motor  shaft  has  a  pair  of  friction  wheels  3  splined  on 
it  and  connected  by  a  hub  or  sleeve  4  and  adapted  to  engage  al- 
ternately with  an  adjustable  friction  gear  or  pinion  5,  where- 
by a  longitudinal  shaft  6,  upon  which  the  friction  gear  orV( 
pinion  is  mounted,  may  be  driven  in  either  direction.  The 
friction  gear  or  pinion  5  is  provided  on  the  interior  of  its  hub 
with  a  groove  8,  whch  receives  a  feather  or  spline  7,  extend- 
ing longitudinally  of  the  shaft  6,  and  the  said  gear  or  pinion 
5  is  capable  of  movement  longitudinally  of  the  said  shaft  to 
arrange  it  at  different  distances  from  the  center  of  the  friction 
wheels,  whereby  the  speed  of  the  longitudinal  shaft  rtiay  be 
varied  without  changing  that  of  the  drive  or  motor  shaft.  The 
friction  gear  of  pinion  5  is  caused  to  mesh  or  engage  either  of 
the  friction  wheels  3  by  shifting  the  latter  tranversely  of  the 
vehicle,  and  the  friction  wheel  is  provided  with  a  groove  9  to 
receive  the  feather  or  spline  10  of  the  motor  shaft. 

The  longitudinal  shaft  6  is  journaled  in  suitable  bearings 
II  and  12,  the  bearing  11  being  preferably  provided  with  anti- 
friction rolls  to  relieve  the  parts  of  friction  resulting  from 
the  lateral  thrust  incident  to  the  frictional  engagement  of  the 
wheels  3  and  the  gear  or  pinion  5.  The  front  end  of  the  longi- 
tudinal shaft  is  connected  by  bevel  gears  13  and  14  with  a 
transverse  shaft  15,  journaled  in  suitable  bearings  and  con- 
nected by  sprocket  gearing  16  with  the  hind  wheels  17  of  the 
vehicle. 

The  adjustable  friction  gear  or  pinion  5  is  provided  with  a 
ball-bearing  collar  18,  having  annular  series  of  antifriction 
balls  arranged  at  its  edges,  and  it  is  connected  with  a  yoke  20 
of  a  lever  21,  fulcrumed  between  its  ends  and  extending  out- 
ward from  the  longitudinal  shaft  to  one  side  of  the  vehicle  and 
connected  at  its  outer  end  by  a  rod  22  with  a  suitable  operat- 
ing lever,  by  means  of  which  the  friction  gear  or  pinion  5  is 
adjusted. 

One  of  the  friction  wheels  3  has  a  hub  extension  23,  on 
which  is  mounted  a  ball-bearing  collar  24,  similar  to  that  before 
described,  and  having  annular  series  of  antifriction  balls  in- 
terposed between  its  edges  and  the  adjacent  friction  wheel  3, 
and  a  fixed  collar  25,  arranged  on  the  outer  end  of  the  hub 
extension,  and  the  balls  26  enable  the  friction  wheels  to  be 
shifted  frictionlessly.  The  ball-bearing  collar  24  is  connected 
with  a  yoke  27  of  a  connecting  bar  28,  disposed  transversely 
of  the  vehicle  and  having  its  outer  end  bifurcated  or  forked 
and  provided  at  the  sides  of  the  fork  or  bifurcation  with 


similar  loops  formed  by  openings  29.  Within  the  fork  or  bi- 
furcation of  the  transverse  connecting  bar  is  arranged  a  cam 
30,  mounted  on  a  reversing  shaft  31  and  interposed  between  a 
pair  of  springs  32,  extending  across  the  fork  or  bifurcation 
and  supported  by  the  openings  of  the  sides  thereof.  The 
terminals  of  the  springs  are  bent  at  right  angles  to  form  por- 
tions 33  for  engaging  the  outer  faces  of  the  sides  of  the 
connecting  bar,  and  these  springs  engage  the  cam  with  suffi- 
cient force  to  lock  the  reversing  gear  in  either  position,  there- 
by obviating  the  necessity  of  employing  ratchet  mechanism 
or  analogous  devices  which  have  to  be  manipulated  by  hand 
independently  of  the  reversing  shaft.  The  cam  is  provided  at 
its  lower  end  or  face  with  an  annular  flange  34,  forming  a  disk 
to  engage  the  lower  face  of  the  forked  portion  of  the  connect- 
ing bar,  and  the  adjacent  faces  of  the  connecting  bar  and  the 
disk  or  flange  are  recessed  or  rabbeted  to  provide  an  interlock- 
ing connection  for  preventing  the  parts  from  sliding  on  each 
other  laterally  of  the  connecting  bar  and  to  form  a  guide  for 
the  latter  in  its  longitudinal  shifting  movement. 

The  reversing  shaft  is  journaled  in  a  sectional  bearing  35, 
and  it  is  provided  at  its  upper  end  with  a  crank  or  lever  36, 
which  is  connected  by  a  rod  22^  with  suitable  operating 
mechanism.  In  operating  the  reversing  shaft  it  is  only  neces- 
sary to  shift  the  crank  or  lever,  and  the  locking  device  will 
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automatically  engage  the  cam  and  retain  the  friction  gear  or 
pinion  in  engagement  with  either  of  the  friction  wheels. 

The  lever  21,  which  has  the  yoke  20  at  its  inner  end,  is 
fulcrumed  on  a  short  oscillating  link  37,  which  permits  the 
lever  to  move  inward  and  outward  to  adjust  itself  to  the  posi- 
tion of  the  friction  gear  or  pinion. 

No.  630057,  Dated  Aug.  i,  1899— Valve  and  Valve  Gearing 
for  Explosion  Engines. — Charles  M.  Johnson,  of  New  York, 
N.  Y. 

A  is  a  base  or  bed  plate,  upon  which  are  mounted  two  water- 
jacketed  cylinders  B,  of  which  B'  is  the  steam  or  fluid  space 
and  B'  the  space  for  the  cooling  water.  The  crank  shaft  is 
shown  at  C  and  the  cranks  at  C,  the  connecting  rods  being 
omitted  for  the  sake  of  clearness.  The  trunk  piston  is  shown 
at  D  and  the  cup-shaped  valve  hereinbefore  referred  to  at  E. 
The  crank  shaft  C  drives  the  valve  E  by  means  of  toothed 
gearing,  C*,  F'  F'  being  a  toothed  wheel  mounted  upon  a 
vertical  shaft  F,  which  drives  the  valve  by  means  of  toothed 
gearing  F*  E',  E'  being  a  spur  ring  attached  to  the  valve  stem 
E*.  The  outer  surface  of  the  valve  E  is  made  conical,  as  seen 
at  E*,  and  the  cylinder  is  bored  out  at  that  part    so  as  to 


form  a  seating  for  the  valve.-  Provision  is  made  in  the  cylinder 
head  B*  for  water- jacketing  it  by  means  of  water  circulating 
through  the  spaces  B\  The  spur  ring  E^  is  attached  to  the 
valve  stem  E'  by  a  device  which  will  be  hereinafter  more 
partictilarly  described  and  is,  together  with  this  device,  in- 
closed within  a  casing  G  and  cover  G',  so  as  to  exclude  dirt. 
The  upper  extreme  of  the  valve  stem  E*  carries  two  contact 
rings  H,  upon  which  brushes  H'  press,  so  as  to  make  electrical 
contact  therewith,  the  charge  within  the  cylinder  being  fired 
electrically  by  means  of  wires  H',  passing  through  the  valve 
stem  and  connected  to  the  said  rings  H.  The  spur  ring  £' 
is  attached  to  a  wheel  K  by  means  of  bolts  K'  passing  throug^h 
slots  K*  in  the  wheel.  Other  bolts  K*  serve  to  drive  a  disk  L. 
the  bolts  K*  engaging  slots  L'  in  the  periphery  of  the  disk  L. 
so  as  to  allow  the  latter  to  move  along  the  Ifne  connecting  the 
centers  of  the  bolts  K*  relatively  to  the  wheel  K,  but  not  al- 
lowing it  to  move  in  a  direction  at  right  angles  to  this.  Other 
slots  L'  in  the  said  disk  engage  the  downwardly  extending 
portions  M'  of  a  double  arm  M,  the  arm  M  being  connected  to 
the  valve  stem.  To  avoid  the  possibility  of  the  portions  M'  of 
the  arm  M  engaging  with  the  disk   K,  large   slots   K^  are 
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formed  therein  below  the  slots  L".  so  as  to  allow  the  portion: 
M'  to  have  a  certain  amount  of  play  therein  even  in  the  event 
of  their  projecting  sufficiently  low  to  enter  the  slots  K*.  Thisi 
device  enables  the  valve  to  be  driven  by  means  of  the  spur  ring 
E*',  even  provided  the  valve  stem  E'  should  not  be  exactly! 
central  within  the  ring,  and  serves,  broadly,  to  allow  of  certain 
errors  in  the  adjustment  of  the  ring  E^  in  regard  to  the  valve 
stem  without  causing  any  side  stresses  upon  the  valve  stem 
E^  or  conical  valve  E.  The  slotted  holes  K'  in  the  wheel  K 
permit  of  a  fine  adjustment  of  the  ring  E'  relatively  to  the 
wheel  K,  and  thus  afford  a  means  of  adjusting  the  position  of 
the  valve  ports  E'  relatively  to  the  position  of  the  cranks  when 
the  adjustment  of  one  tooth  of  the  spur  gearing  either  at  the 
top  or  bottom  of  the  shaft  F  would  be  too  coarse. 

No.  629,325. — Secondary  Battery. — Ralph  Ashley,  of  Port 
Republic,  New  Jersey,  Assignor,  by  Mesne  Assignments,  to 
the  Electric  Power  Development  Company.  Application 
filed  July  25,  1899. 

One  indicates  one  of  the  cells  or  trays.  Each  of  these 
is  rectangular  in  form  and  is  composed  of  hard  rubber  or 
other  suitable  insulating  material  with  end  walls,  side  walls 
and  a  bottom,  all  integral.  Along  the  exterior  corners  of  the 
bottom  and  the  lop  there  are  grooves,  as  at  2,  forming 
shoulders  3,  which  permit  the  cells  to  be  fitted  one  on  top 
of  another  and  hold  them  properly  in  place. 


I 


Pour  indicates  the  positive  electrode  and  5  the  negative. 
Each  electrode  comprises  an  end  bar  9  and  a  series  of  arm< 
like  or  finger-like  bars  or  frame-pieces  extending  laterally 
from  the  end  bar,  together  with  masses  of  active  material 
supported  therein.  Each  arm-like  frame  has  one  or  more 
openings.  In  each  opening  there  are  loosely  packed  a  num- 
ber of  metal  plates  7,  formed  from  lead  tape  or  strips  and 
roughened  by  passing  them  between  emery-wheels  or  the 
like  to  form  a  very  large  number  of  minute  indentaticHis 
therein,  and  then  subjected  to  the  action  of  nitric  acid  to 
**form"  them  or  render  them  active.  Each  plate  is  formed 
with  a  notch  8  at  each  end,  in  which  notches  lie  the  bars  of 
the  supporting-frame.  The  plates  are  closely  and  yet  loosely 
packed  in  their  retaining-openings  and  placed  with  the  faces 
of  each  directly  contacting  with  the  faces  of  those  adjacent, 
so  that  there  is  a  great  extending  of  the  total  active  surface. 
When  each  set  or  mass  of  the  plates  is  initially  introduced 
into  its  opening  6,  a  space  is  left  at  the  end  of  the  opening; 
but  as  soon  as  the  electrode  is  **formed"  by  electrolytic  action 
the  series  of  plates  are  forced  by  their  expansion  so  as  to 
occupy  the  entire  space. 

The  frame-bars  are  relatively  narrow  and  thin,  but  Solid 
and  Strong,  while  the  plates  of  active  material  are  relatfvely 
considerably  wider — that  is  to  say,  there  is  a  reduction  to 
the  minimum  of  the  solid  and  less  permeable  metal  and,  on 
the  contrary,  an  increase  in  the  maximum  of  the  lighter 
thinner  active  material. 

Each  negative  electrode  is  fastened  at  one  end  to  the  under 
side  of  a  cell-bottom  by  means  of  the  conductor-strip  14, 
which  passes  up  from  the  end  bar  9  on  the  under  side  of  the 
cell  through  the  bottom  and  into  the  interior  and  is  secured 
to  the  positive  electrode  upon  the  upper  side  of  said  bottom 
and  at  the  other  end  is  fastened  by  means  of  supporting- 
strips  10  10,  of  any  suitable  number,  secured  to  the  ends  of 
its  arms  and  extending  upward  through  the  cell-bottom  and 
secured  to  the  vertical  side  wall  of  the  cell  by  pins  13.  The 
several  arms  of  the  negative  electrode  are  held  to  the  tray- 
bottom  on  such  transverse  lines  that  when  it  is  put  in  posi- 
tion upon  a  tray  or  cell  below  these  arms  will  drop  down  into 
position  between  the  arms  of  the  positive  electrode  for  the 
purpose  above  described.  At  12  12  there  are  channels  or 
ducts  of  any  suitable  number  along  one  of  the  vertical  walls 
of  the  cell,  and  at  15  one  or  more  similar  ducts  are  formed 
along  the  opposite  wall.  These  channels  are  closed,  except 
at  their  upper  ends,  against  communication  with  the  interior 
chamber  of  the  cell.  Their  lower  ends  open  at  the  under 
side  of  the  cell-bottom.  They  arc  of  such  length  vertically 
that  their  upper  ends  lie  at  or  above  the  top  surface  of  the 
electrolyte  material.  Each  channel  15  receives  one  of  the 
conductors  14  and  each  of  the  channels  12  receives  one  of 
the  supporting-strips  10,  and  in  both  cases  the  walls  of  the 
channels  surround  the  conductors  or  metal  strips  and  nor- 
mally prevent  contact  of  the  liquid  with  the  latter. 
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SPECIAL   NOTICES, 


MrmriUmm^nU  iBMttMl  uiid«r  this  hMdtng  at  $2,00  u  I 
iMUAt  p«3r*l»l«  la  Bdvaaov. 


TO    LET. 

Within  15  miles  of  Boston,  very  desirable  factory 
plant  for  Automobiles :  rent  very  low  and  will  take 
part  of  it  in  stock  or  machines.  Full  particulars  on 
application.  BILLINGS,  CLAPP  &  CO.,  Boston, 
Mass. 


WANTED. 

$20,000  to  buy  a  working  interest  in  gasoline  auto* 
mobile  and  marine  motor  manufactoring  company. 
One  of  the  best  motors  made,  and  strongly  patented. 
Prefer  practical  man  to  take  part  management. 
Address  ESTABLISHED,  care  of  Horseless  Age, 
150  Nassau  Street,  New  York. 

BilBWirDlTICHlBrE 

pilllUv  made  for  Aiilomo- 
U  111  HI  111}  biles,  in  sizes  to  suit 
all  requirements.  Prompt  deliv- 
cnt'S  Tnade,     Aildress  : 

BAIDWIN  CVCIE  CHAIN  CO., 

WOHCESTER,  MASS..  U.  8  A. 


Graphite  Lubricants, 

ALL  KINDS,  ACCORDINO  TO  WANTS. 

8p«clftl  preparmtiotts  for  Geftrs  of  Electric  MoTors  and  for  Cylindert  of 
Motor  Engines.    8«nd  for  Clrcttlars  tLiid  Prlcea, 

Joseph  Dixon  Crucible  Co.,   •  Jersey  City,  N.  J. 

Seamless  Cold  Drawn  Steel  Tubing, 
Sliells,  Cylinders  and  Tais, 

DROP  FORCINQS  AND  STEEL  STAMPINGS. 

JANNEY,  STEIMMETZ  S  CO.,  Orexif  Building,  PblladBlpliii,  Pa. 


For  Air,  GiiB»  Steam.  Am- 
raonla  ur  fluids  iiridiM 
preuatireiind  explo»ive?ii 

^^deamleSB  8te«l  Te^t 
«d  Tuika  of  Sundry 
Dtameten. 


FOR    SALE. 

Winton  Motor  Carriage,  as  good  as  new  ;  only  used 
a  few  times.  Price  $750,00  f,  o*  b.  in  Hazleton,  Cat- 
riage  may  be  examined.  Call  or  address  A.  Marrlk^ 
Hazleton,  Pa. 

Specially  designed  Engines  and  Boilers  for  Motor 
Vehicles,  Steering  Gear  Frames,  Rear  Axles  and 
Burners.  Repairing  promptly  attended  tu.  MILNE 
&  KILLAM,  Crescent  Street,   Everett,  Mass. 


FOR    SALE. 

$75,000  treasury  stock  in  a  carriage  manufacturing 
plant  established  over  Uven(y-five  years.  Increased 
capital  to  add  manufacturing  Al'TOMOBIIvES. 
Apply  to  RIGGS  &  COMPANY.  Businef^s  and  Finan- 
cial Brokers,  575-577  Bourse,  Philadelphia,  Pa. 


FOR   SALE. 

One  Winton  Motor  Carriage,  In  good  running 
order.  Has  been  run  only  1,200  miles.  Can  he 
bought  for  $500  00  f.  o.  b.  here.  T.  O.  KILBURN, 
Spring  Valley,  Minn. 


0I8PLAYINC    HORSELESS  VEHICLES. 
FOR    SALE. 

A  centrally  locaieti  corner  properly,  40  x  60,  in  Atlcgheny 
City,  Pa  ,  where  a  Bicycte  business  is  csiablishcd  since  1888; 
40  feel  front  on  Ohio  Street,  a  main  business  street  in  center  of 
the  city,  and  Ao  feet  fronting:  on  Cedar  Avenue.  One  of  the 
finest  and  largest  asphalted  streets,  i^  to  24  yards  wide,  face  10 
East  Ohio  Park,  only  three  squares  from  City  Hall  and  Car- 
neg^te  Library  Building.  Il  is  suitable  especially  far  displaying 
and  handling  Horseless  Carriages,  and  it  is  practically  the  finest 
location  in  Pittsburgh  and  Allegheny  City  for  that  purpose. 
Also  located  especially  for  a  Hiring  and  Livery  Stable  and 
starting  point  for  Excursions  on  Horseless  Vehicles,  and  Station 
House  for  transferring  passengers  to  side  streets,  etc.  The 
properly  is  located  at  the  corner  of  Cedar  Avenue  and  East 
Ohio  Street,  Allegheny  City,  Pa.  Allegheny  is  a  connected  city 
with  Pittsburgh,  l*a.,  and  will  be  with  Greater  Pittsburgh  sooner 
or  Idter-  The  streets  in  Allegheny  City  are  all  asphalted,  and 
the  country  roads  are  also  in  ^ood  condition.  Will  sell  reason- 
ably. Address  the  Owner,  JOHN  A.  PIETSCH.  Corner  of 
Cedar  Avenue  and  East  Ohio  Street,  Allegheny  City,  Pa. 
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Eberhardt's  Patent 

EUTIRELY  AUTOMATIC 

GUR 
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"Radial  Duplei'' 
Gang  Cuttars* 
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NiWARK,  M.  J. 


> 


SI: 


'^    %    \ii    ##    ##;i^    ^   ^   ^   M   ^^    ili   ^    ^   ^   ^   '^   ^   W 


VOLUME  4  AUGUST   30,  1899  number  22 


The 

Horseless  Age 


m4*9WW***fm»*w*ti laiiiinn 


:(=^=«  EVERY  WEDNESDAY 


^  01  ^  ^  ^^  f_^-^     L  ULUV     ULnMLV^n     V    ^^-.^j  ^  ..  ^  ^  ^  ^ 


«fi    iii    .It    ^    .^    ^ 


'i  .H    .li    jc    ji    iH    jt 


In  the 

*  Interest  of   tKe 

Motor  Vehicle  Irpdustrg. 

ESTMBIilSHED    1895. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies,  10  Cents. 

OFFICE  OF  PUBLICATION 

RmeticaT}  Tract  Society   Building,    flassau   and   Spruce   Streets, 

I4EW    YORK. 
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Working  Formulas  for  Otto  Cycle^G'as  Engines. 
By  E.  J.  Stoddard.     Page  8. 
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NEW   FACTORY 

FOR 
SALE 


At  a  fraction  of  cost;  184  x  42  feet;  located  on  banks  of  the  Kennebec,  Augusta.  Me.  Rail- 
road siding  to  factory.  The  river  and  railroad  afford  unsurpassed  facilities  for  transporta- 
tiort     Abundance  of  skilled  labor  in  the  city. 

The  factory  was  finished  in  1898.  Mill  construction,  best  of  stock,  well  lighted  ;  75  H-  R 
engine  and  boiler,  heating  and  ventilating  plant,  automatic  sprinkler,  120  lbs.  water  pressure; 
insurance  50  cents.     Thoroughly  equipped  repair  shop.     For  full  particulars  address 

L.  M.  STEVENS,  257  Washington  St..  Boston.  Mass. 


Crawford   ^50:22  $35:22 


Bicycles 

Combine  all  advances  and  improvements  in 
bicycle  building. 


NO   BETTER  WHEEL  MADE, 

Handsomely  lllystrated   Catalog^ue  sent    on 
request. 


THE  CRAWFORD  MFG.  CO. 

HASEKSTOW/^J,  MD. 

iiif  TDsi.      tBiciw.      rr.  m&.      eutiioki.      bostoi. 


TKe 

American  Electric 
Vehicle  Co. 


are  the  pioneers  in  Electric  Vehicle  cou  struct  ion. 

Our  new  improved  battery*  and  single  motor  equipment  (patented) 
make  us  also  the  leaders  in  the  field. 

In  speed,  ease  of  control ,  economy  and  mileage  capacity,  we 
reach  the  yp-to-datc  limit  of  perfection. 

AMERICAN  ELECTRIC  VEHICLE  CO.. 


^tm 


56-58  W*  Van  Buren  Street, 


Chicago,  U.  S.  A. 


SEND  FOK  CATAI.OGUS. 


!(o,  22,  Aug.  30,  Ua>, 
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Steel  Wire  Wheels  for  Motors, 


WIFK 


WITH 
'P.B.H(JBS 


♦ 


) 


Or  with  hub3  keyed  on  axle.  Any  diameter 
wheels,  and  any  section  rims. 

We  manufacture  eteel  rims  of  all  sizes  and 
sections,  and  will  be  pleased  to  quota  on 
appi  cation. 

WESTON-MOTT  COMPANY, 

UTICA,  N.  Y. 


T' 


H^tyAf  i.7  ihf,. 


BACK  BAY  CYCLE 
AND  MOTOR  CO,, 

121, 122, 24  ml  2S  Massschiisetts  k, 

BOSTON,  MASS. 

2  N.  P.  EISOLENE  MOTOIIS 

.  .  .  FOR  .  .  . 

Tricycles,  Light  Carriages 
and  Launches, 

$200.00 
150.00 


Complete  vrith  Carbureter, 
>p.Trking  Device  and  .  ,  . 
Spjtrk  Coil,      ,..,», 

Alio,  1%  H.  P.  Moion.    . 


Hub  Roller  Bearings. 


NEW  TYPE. 


THE  BALL  BEARING  CO., 

BOSTON.  MASS. 

Eberhardt's  Patent 

ENTIRELY  AUTOMATIC 

CUTTING 
MiCHIIITS 

Eberhardt'i  Pitent 

"Radial  Duplei'' 

Gang  Cutters. 

£to  10  teeth  flubbed 
at  oDoe. 

QOULD  A 
EBERHARDT, 

NEWARK,  M.  I. 


^.rB 


I  i».»  33  tt.,  43  *"..  *3  tn.,  73  in.  and  103  in. 


NEW    PROCESS 

Raw  Hide  Pinions 

are  Noiseless  and  Durable 

ladiapenAMbio   to 

Motor  Vehicles, 


The  New  Process  Raw  Hide  Co.. 

Syracuse,  N.  Y.,  U.  S.  A,, 

Paieatees  msd  Sole  MttnutmctUTmrB. 


If  You  are  in  the  Market  for  Steel  Rims, 

of  standard  or  special  shape,  please  let  us  quote  you  prices. 
We  are  rolling  rims  for  the  leading  firms.  Correspondence 
solicited.      ,..•..,.,., 

GRAHAM    EQUIPMENT  CO., 

170  Summer  Street,  Boston,  Mass.,  U.  S.  A. 
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1  MOD[RII 

16-IIICH 

IDJUmBLE 

CHINK 

SNIPER. 


WRITE   FOR 
BOOKLET  ♦  , 


METAL  WORKING   MACHINERY. 


Presses,  Gear  Cut  I-' 
Scn-w   Slottine    M.» 


,  PKincrs,  Drill 
idMaihine!*, 
rhes,  Fortn- 

ric.      .       .       . 


CATALOG. 

THE  6ARVIN  MACHINE  CO., 

SPBING  AND  VAflICK  STS.,  NEW  YORK. 


THE  GARVIN  -MACHINE  CO,, 
51  North  7th  St., 
Plfii,AnKurHiA,  Pa. 


Bchlim: 

Deutsche  Garvin- MaAchinen- Fab rik 

Aktieiige^lUdiattf 

17  Burg  ScraAM, 

BBKI4lt  C%,  GflttMAJfY. 


Si?  (Id 
Stamp 
for 
Catalog, 


PALMER   GASOLINE 

ENGINES.... 

Bath  Stationary  anil  Marine. 

LIUNGHES. 
GMIIIIGE  MOTORS. 


Electricil  Supplies. 
TelephoDes. 


PALMER  BROS.,  m'anus.  conn. 


300  SIZES  AND  KINDS  OF 

PRESSES    AND    DIE 

FOR  BAR  AND  SHEET  METALS. 

A  numbtiT  of  theM  are  «ipooii»lly  ailitpted  for  aJl  ktnds  of  work  un  ttie  Metal  ' 

Farta  vl  Horselew  Cairiagei,  Ac,  Ac. 


FERRACUTE 
MACHmE  00. 

irldfltton,  M«w  Jtrtty.  U.  S.  A. 
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Steam  Engines  and  Boilers 

FOR 

MOTOR  VEHICLES. 

BPBOfAL    DES  Oft/. 

LfQHT,    STRONG    AND    OOMPAOT, 

EDWARD  S.  CLARK, 

Byilier  if  Oark  PAtcni  Sa*c  y  272  Preeport  Street, 

Wafer  Tu^e  il  ilcr  and  tli^n  **    -. 

Qride  Mifine  tn^n  »,  BOSTOII,    MASF. 


To  New  Subscribers  .... 

Let  your  subscription  begin  with  the  first  issue  01 
the  weekly,  April  5th,  and  the  beginning  of  the 
fourth  volume. 


'^^V&    IxQ-ve    tlie    tyaolg    ]nuix>bea*a. 
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The  Shadowy  Gasoline  Vehicle  Trust, 

In  harmony  with  the  imperialistic  tendencies  of  the  day,  the 
promoters  have  been  forming  into  trusts  and  combinations 
about  all  the  existing  industries  in  the  United  States.  Sighing 
for  new  trades  to  conquer  they  are  casting  their  eves  toward 
the  gasoline  vehicle  industry,  which  is  destined  to  make  a 
phenomenal  development  here  in  the  next  decade.  Rumors  of 
an  attempt  to  combine  the  American  manufacturers  of  gaso- 
line vehicles  have  been  in  circulation  tor  some  time,  emanat- 
ing chiefly  from  the  corridors  of  a  fashionable  New  York 
hotel  where  many  real  and  imaginary  trusts  have  been  hatched 
out  during  the  past  six  months.  The  latest  phase  of  this  new 
promotion  scheme  appeared  in  the  daily  press  last  week,  when 
it  was  positively  stated  that  a  trust  to  control  the  gasoline 
vehicle  industry  of  Europe  and  America  had  been  organized 
at  the  above  hotel,  with  a  capital  of  $10,000,000.  and  four 
prominent   American   companies   were   mentioned   as  having 


joined  the  combination,  which  would  then  own  all  the  valu- 
able patents,  etc  To  be  sure  the  companies  named  were  not 
aware  their  business  had  been  quietly  appropriated  in  this 
manner,  but  this  makes  no  difference  to  the  class  of  promoters 
whose  chief  occupation  it  is  to  furnish  "fake"  news  to  the 
daily  press. 

For  once,  at  least,  the  promoters  who  dreamed  this  pleasing 
little  dream  were  modest.  The  valuation  they  have  set  upon 
the  hydrocarbon  motor  vehicle  industry  of  Europe  and  Amer- 
ica is  in  such  strong  contrast  with  the  high  water  mark  of 
the  electric  vehicle  promoters  that  it  is  evident  these  wily 
gentlemen  are  losing  some  of  the  boldness  which  characterized 
their  operations  early  in  the  present  year.  Perhaps  they  have 
been  found  out. 

But  whether  the  valuation  set  by  these  schemers  on  the  hydro- 
carbon vehicle  industry  be  high  or  low  is  a  matter  of  utter  in- 
difference. The  proposition  tney  make  is  too  absurd  to  be 
seriously  considered.  The  claim  that  by  any  amalgamation 
of  patents  the  gasoline  motor  vehicle  industry  can  be  monopo- 
lized is  one  which  should  be  discountenanced,  discouraged  and 
exposed. 

Glance  for  a  moment  at  the  condition  of  the  industry  in 
France.  There  at  the  end  of  a  decade  of  progress  we  j5nd  a 
most  flourishing  state  of  things,  inventive  and  commerdal 
activity  combining  to  improve  and  perfect  the  present  models 
each  passing  day.  New  motors,  new  ideas  in  transmission 
and  new  vehicles  are  appearing  constantly ;  and  for  every  good 
and  lasting  thing  there  is  a  ready  market  and  a  liberal  profit. 
No  one  in  France  has  undertaken  to  monopolize  the  gasoline 
motor  industry,  because  nobody  wishes  to  be  made  a  laughing 
stock.  French  investors  know  well  that  basic  patents  on  gaso- 
line vehicle  motors  cannot  be  procured ;  that  to  the  variations 
in  the  details  of  transmission  there  is  practically  no  limit,  and 
that  in  front  of  any  company  which  might  boast  of  such  a 
monopoly  opposition  would  spring  up  like  the  heads  of  the 
Hydra,  from  which  two  grew  out  for  every  one  that  was 
stricken  off.    Even  the  wealth  of  the  Rothschilds  would  soon 
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be  exhauste4  in  the  attempt  to  buy  up  the  competition  arising 
from  thousands  of  inventive  minds.  The  tone  of  the  whole 
motor  movement  there  is,  and  has  been  from  the  beginning, 
dignified  and  businesslike.  The  French,  to  their  credit  be  it 
said,  are  not  engaged  in  stock- jobbing  operations,  but  in 
building  up  a  permanent  industry. 

In  England  the  attempt  of  the  British  Motor  Co.  to  con- 
trol the  industry  in  that  country  and  the  colonies  is  ending  in 
dismal  failure.  The  sweeping  claims  made  by  them  have  been 
disproved  by  the  appearance  of  many  inventions  infringing  in 
no  way  on  their  patents.  The  exact  nature  of  the  patents  to 
which  they  ascribe  monopolistic  virtue  has  never  been  divulged 
by  these  dealers  in  mystery,  and  curiosity  is  becoming  so  keen 
on  that  point  that  it  will  probably  not  be  long  before  the 
British  Motor  Co.  will  be  compelled  to  defend  its  rights  and 
submit  to  the  courts  the  question  of  determining  just  what 
ijL  can  lay  claim  to  in  the  way  of  valid  patents.  Meantime 
parties  who  have  taken  out  licenses  from  them  are  experiment- 
ing on  their  own  account,  and  devising  improvements  in  detail 
which  they  in  turn  will  patent  and  thus  soon  be  enabled  to 
throw  off  entirely  the  yoke  of  the  motor  syndicate.  The 
monopoly  patent  syndicate  will  stand  still;  the  independent 
manufacturers  will  move  on,  and  it  will  not  be  long  before  they 
will  be  so  far  apart  that  the  British  Motor  Co.*s  patents  will 
be  like  fossil  remains  in  a  living  age. 

From  reliable  sources,  however,  it  is  evident  that  a  number 
of  American  capitalists  of  very  different  caliber  from  the 
romancers  above  mentioned,  men  who  have  large  means  at 
their  disposal,  have  a  hankering  after  the  gasoline  vehicle  in- 
dustry, and  imagine  that  by  a  purchase  of  about  all  the  patents 
in  sight  here  they  can  secure  control  of  the  enormous  business 
which  is  destined  to  develop  in  that  branch. 

But  however  great  the  resources  these  capitalists  have  at 
command,  they  apparently  fail  to  appreciate  the  difference  be- 
tween a  track  and  a  common  road  ;  the  utter  lack  of  basic 
patents  on  the  steam  and  hydrocarbon  motors  which  are  des- 
tined to  do  the  major  part  of  the  work;  the  tremendous  energy 
of  the  movement  leading  to  a  fertility  of  invention  and  an  en- 
listment of  capital  never  before  equaled,  and  the  universality 
of  the  demand  affording  ample  scope  for  the  profitable  employ- 
ment of  capital,  mechanical  genius  and  commercial  faculty 
of  the  highest  order. 

No  one  power  can  do  the  work ;  no  two  can  do  it  all,  and  if 
by  the  force  of  combination  anything  approaching  a  monopoly 
in  one  motive  power  should  be  effected,  other  motive  powers 
would  speedily  level  the  oppressor's  claims.  As  to  motors  and 
transmissions,  their  name  is  legion.  The  possible  permutations 
and  combinations  in  the  successful  application  of  power  to 
mad  vehicle^;  are  virtually  without  bounds.  The  amount  of 
money  which  would  be  required  to  protect  the  monopoly  from 
comprtitinn  the  first  two  years  would  be  so  great  as  to  literally 
swamp  the  enterprise,  for  the  ablest  competitors  would  not 
sell  out,  and  of  the  patents  and  business  bought  out  most  would 


be  worthless  or  of  little  value.  As  the  inflated  bubble  grew  to 
the  bursting  point,  legitimate  enterprise  would  wax  strong 
beside  it. 

Of  course  the  original  promoters  of  this  ambitious 
scheme  would  be  careful  to  secure  their  profits  early  in 
the  game,  and  avoid  the  final  catastrophe.  It  is  also 
quite  possible  that  the  editor  is  mistaken  ;  that  the 
gentlemen  whose  names  are  linked  with  this  project  do  know 
its  weakness,  but  believe  the  public  does  not  know  it. 

The  public  should  inform  themselves. 


Scarcity  of  Skilled  Labor, 

The  scarcity  of  experienced  drivers  of  motor  vehicles  in 
England  and  France  is  causing  great  annoyance  to  both  manu- 
facturers and  companies  operating  motor  vehicles.  The  Lon- 
don Electrical  Cab  Co.  gives  as  the  reason  for  the  discontinu- 
ance of  its  service  inability  to  retain  sufficient  trained  drivers  in 
its  employ  to  man  the  cabs.  No  sooner  was  a  man  well 
schooled  in  his  new  occupation  than  some  private  owner  would 
appear  and  offer  him  more  wages  than  the  comp.iny  could 
afford  to  pay,  and  the  driver  would  immediately  accept  the 
private  situation. 

In  the  shops  the  same  scarcity  of  skilled  labor  is  found, 
showing  that  the  motor  vehicle  has  come  upon  the  world  with 
such  suddenness  that  mechanics  and  drivers  do  not  3ret 
realize  the  opportunity  that  awaits  them  of  steadier  work  at 
higher  wages  in  this  new  avenue  of  employment. 

Schools  for  motor  drivers  and  mechanics  should  be  started 
as  soon  as  possible  in  different  parts  of  the  United  States  to 
avert  to  some  extent  at  least  the  conditions  prevailing  abroad. 


Wood  or  Wire  Wheels. 


As  to  the  relative  merits  of  wood  and  wire  wheels  for 
motor  carriages,  opinions  differ.  Quite  a  number  of  manu- 
facturers who  have  tried  both  have  settled  upon  the  wood  wheel 
as  best  adapted  to  present  conditions  of  road,  because  it  ab- 
sorbs vibration  better  and  will  not  yield  so  readily  to  lateral 
strains. 

Another  advantage  which  they  find  in  the  wood  wheel  is  the 
ease  with  which  it  can  be  washed.  The  wire  wheel  is  very 
apt  to  rust  when  water  is  applied  to  it,  particularly  in 
the  threads,  parts  not  very  accessible  to  the  drier.  A  very 
little  rust  in  the  threads  will  cause  the  spokes  to  pull  out  under 
stress  and  the  whole  wheel  is  soon  weakened. 

Possibly  some  rustless  finish  may  be  discovered,  or  some 
other  form  of  metal  wheel  which  will  be  free  from  these  ob- 
jections and  at  the  same  time  be  of  suitable  appearance  to 
jiermit  its  use  on  pleasure  carriages. 

As  roads  improve  some  of  the  objections  to  the  wire  wheel 
will  disappear. 
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American  Bluff/' 


Such  are  the  terms  in  which  the  claims  o!  American  in- 
ventors and  American  promoters  arc  described  in  France  to- 
day. A  shrug  of  the  shoulder,  a  contemptuous  ejaculation  and 
the  whole  matter  is  dismissed  as  unworthy  of  further  notice. 

Nowhere  else  in  the  world  have  so  many  "fake**  inventions 
and  promotion  schemes  in  the  motor  line  been  brought  out  as 
light  here  in  the  United  States,  and  to-day  the  whole  country 
and  the  honest  workers  in  the  field  are  suffering  from  the 
effects  of  the  exaggeration,  bluff  and,  in  some  cases,  dishonesty, 
which  have  too  often  been  associated  with  American  motor 
vehicle  promotion  in  the  past. 

Happily  the  speculators,  bluffers  and  cranks  who  brought 
us  into  bad  odor  have  been  displace!  by  engineers  and  manu- 
facturers who  will  show  tangible  results  and  convince  our 
foreign  friends  that  the  American  motor  vehicle  industry  is 
not  all  bluff  by  any  means. 


Honest  Horse  Powers. 


In  line  with  our  recent  editorial  remarks  on  fictitious  horse 
powers,  a  correspondent  of  the  Automotor  in  the  last  issue  of 
that  journal  states  that  accurate  tests  reveal  an  actual  1.12 
to  1. 13  h.p.  only  in  the  nominal  i>4  h.p.  De  Dion  motor,  and 
the  company  with  which  he  is  connected,  in  conformity  with 
the  De  Dion  ratings,  had  decided  to  call  their  1.89  h.p.  motors 
2J4  hp.  And  so  the  foolish  practice  grows,  one  manufacturer 
after  another  following  the  bad  example  until  the  whole  motor 
industry  will  be  based  on  false  pretences. 

The  correspondent  then  agrees  with  the  editor  of  The  Horse- 
less Age  in  suggesting  that  the  bore  and  stroke  of  gasoline 
motors  be  given  in  the  catalogues  of  the  different  manu- 
facturers so  that  purchasers  may  verify  the  horse-powers  from 
known    laws. 

Let  us  have  honest  horse-powers  now  and  relieve  the  in- 
dustry of  the  incubus  of  this  deception.  The  period  of  romance 
and  of  promotion  is  passed. 


Cuban  Sugar  Planters  Need  flotor 
Wagons. 

Motor  wagons  arc  sorely  needed  on  the  Cuban  plantations 
to  convey  the  sugar  cane  from  the  fields  to  the  mills.  The 
war  has  caused  such  a  scarcity  of  oxen  that  a  good  sound 
beast  is  worth  $500,  and  enough  of  them  cannot  be  obtained 
to  move  the  crop.  In  consequence,  acres  of  mature  cane 
will  go  to  waste  for  want  of  transportation  facilities.  A  large 
planter  of  the  island  lately  remarked  to  a  gentleman  interested 
in  transportation  at  Havana  that  if  he  could  procure  steam 
wagons  to  bring  his  crop  to  the  mill  this  season  it  would  save 
him  $150,000.  Other  sugar  planters  of  Cuba  are  in  just  as 
urgent  need  of  motor  wagons. 


The  Electric  Cab  Experiments. 

The  withdrawal  of  the  London  electric  cabs,  the  change  of 
the  Paris  electric  cabs  from  "fiacres"  to  "voitures  de  grande 
remise,"  for  which  higher  rates  of  fare  are  charged,  the  well- 
authenticated  reports  that  the  New  York  electric  cab  com- 
pany is  looking  anxiously  for  some  more  economical  motive 
power,  all  go  to  prove  what  might  have  been  known  without 
the  waste  of  so  much  money— that  in  the  present  state  of  the 
storage  battery  art,  electricity  cannot  compete  with. horses  in 
public  cab  service,  but  is  of  necessity  confined  to  Itixurious  use. 


Information  Wanted  Relative  to  Dam- 
age Suits. 

A  subscriber  of  The  Horseless  Age  would  like  all  the  in- 
formation he  can  get  on  damage  suits  in  which  the  motor 
vehicle  is  alleged  as  the  offending  cause.  He  has  been 
sued,  lost  his  case,  appealed,  and  wants  all  the  assistance  he 
can  get  from  other  users  of  motors  who  have  been  similarly 
annoyed.    The  editor  will  be  glad  to  hear  from  anyone  who 

can  throw  light  on  this  matter. 

♦ 

The  big  electric  vehicle  companies  are  coquetting  with  each 
other.  The  Electric  Vehicle  Co.  wants  the  Riker  Co.  and  the 
Woods  Co.  to  come  into  the  fold,  but  the  Woods  Co.  won't 
and  the  Riker  Co.  won't  without  a  large  cash  consideration, 
which  up  to  the  present  time  Has  not  been  offered,  from  which 
it  may  be  inferred  that  the  amount  of  available  cash  behind  the 
electric  vehicle  "monopoly"  is  not  so  large  as  its  many-ciphered 
capital  stocks  would  indicate. 


The  overturning  of  an  electric  cab  in  Boston  the  other  day 
because  of  the  sudden  deflection  of  one  of  its  forward  pneu- 
matics only  adds  another  to  the  many  difficulties  encountered  in 
trying  to  solve  the  paradox  of  using  pneumatic  tires  on  2-ton 
electric  vehicles,  or,  on  the  other  hand,  sacrificing  storage 
batteries  to  cobble  stones  and  solid  tires. 


That  Gasoline  Vehicle  Trust. 


Rumors  were  circulated  during  the  past  week  about  a  pro- 
nosed  combination  among  the  gasoline  motor  vehicle  manu- 
facturers of  this  country.  It  was  stated  that  the  Automobile 
Co.  of  America,  the  Winton  Motor  Carriage  Co..  the  National 
Motor  Carriage  Co..  the  Manhattan  Oil  Motor  Co.  and  the 
Cauda  Mfg.  Co.  were  included  in  the  combination,  and  that 
these  comnanies  controlled  patents  which  would  enable  the 
new  "trust"  to  monopolize  the  gasoline  vehicle  industry  of  the 
United  States. 

Inquiries  among  the  companies  named  brought  to  light  the 
information  that  while  promoters  had  called  upon  them  a 
number  of  times  in  reference  to  such  a  scheme,  the  use  of  their 
names  was  entirely  unauthorized  and  they  kn<?w  nothing 
further  about  the  matter. 

Freight  Classification  of  Hotor  Vehicles. 

According  to  a  r'^rent  ruling  of  the  Freight  Clascification 
Committee  of  the  Eastern  Trunk  Lines,  motor  vehicles  are 
** subject  to  the  same  classification  as  other  vehicles  of  similar 
class,  style  and  description." 
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Workifig  Pormulas  for  Otto  Cycle  Oas 
Engines. 


By  E.  J.  Stoddard. 


In  view  of  the  widespread  interest  taken  in  gas  engine  con- 
struction, it  is  desirable  to  have  simple  working  formulas 
which  will  give  results  coming  within  the  allowable  variations 
of  practice. 

It  will  be  understood  that  the  construction  of  each  particu- 
lar engine  will  have  an  effect  upon  its  efficiency,  and  that 
ordinarily  the  best  mixture  to  be  used  with  an  engine  is  not 
that  which  will  give  the  highest  M.  £.  P. 

The  approximate  formula  for  both  the  comparison  and  ex- 
pansion line  of  the  indicator  diagram  may  be  taken  as 

(I)    P  V*  =  C 

From  this  fundamental  formula  the  other  formulas  may  be 
derived. 

If  the  engine  is  complete  we  generally  know  the  volume  of 
the  combustion  chamber.  We  reduce  this  to  units  of  cylinder 
length  by  dividing  it  by  the  piston  area,  and  call  it  Vi.  We 
know  the  length  of  the  stroke,  which  we  shall  call  S.  The 
volume  at  the  outer  dead  center  is  Vi  plus  S,  and  will  herein- 
after be  indicated  by  the  letter  V.  The  pressure  at  the  outer 
dead  center,  say  14.7  lbs.,  we  shall  call  P,  and  the  pressure  at 
the  end  of  compression  we  shall  call  Pi. 

The  pressure  of  compression  is  given  within  the  limits  of 
convenient  measurement  by  the  formula. 


(2)    PI 


If  the  pressure  shown  by  the  indicator  diagram  is  materially 
less  than  this  it  indicates  a  proportional  leakage  in  the  valves, 
joints  or  pistons. 

We  design  an  engine  to  develop  a  certain  power,  therefore 
we  wish  to  know  in  advance  what  amount  of  work  will  be 
developed  by  a  cylinder  of  a  given  dimension. 

The  net  indicated  power  for  working  stroke  is  given  in  foot- 
pounds by  the  following  equations : 


(3)    W  =  no  A 


m-] 


(4)    W  =  iioAV 


These  equations  may  be  derived  as  follows:  When  the 
charge  is  taken  in  it  is  heated- by  being  mixed  with  the  hot 
residual  gases  of  the  previous  stroke.  It  is  fair  to  assume 
that  the  rise  in  temperature  is  proportional  to  the  ratio  of  the 
volume  of  such  hot  gases  to  the  volume  of  the  charge  taken 

in    or   approximately    ^'    ^ 


to 


If   then   we    assume   a 


V  -  vr 

gfiven  temperature  for  the  outside  air,  say  60°  or  520*  ab- 
solute, and  add  to  this  the  product  of  the  above  ratio  by  a 
constant  that  gives  results  corresponding  to  recorded  data,  we 
shall  have  the  following  formula :  . 

(5)    T  =  y-^-y-  280  -h  520 

by  which  we  may  approximate  the  temperature  of  the  charge 
at  the  commencement  of  compression. 


If  we  multiply  the  results  obtained  by  formula  No.  5  by  the 
cube  root  of  the  ratio  of  the  volumes,  we  shall  have  the  tem- 
perature of  compression.    That  is 


(6)    TI 


--/ir 


In  the  following  table,  i|^  the  first  column,  arbitrarily  selected 
ratios  of  volumes  are  set  down  and  opposite  these  are  the 
values  of  T  and  Ti  as  calculated  by  equations  5  and  6: 


V 

1 

1  A 

.5 

80D 

1008 

.475 

773 

990 

.45 

749 

974 

.425 

727 

967 

•4 

707 

955 

.375 

688 

949 

•35 

671 

95a 

.325 

655 

950 

•3 

640 

954 

■275 

627 

966 

.25 

613 

973 

.225 

601 

988 

.2 

589 

1007 

.  The  average  of  the  values  in  the  last  column  is  about '975, 
and  this  varies  less  than  5  per  cent,  from  the  extreme 
values. 

We  may  therefore  assume,  without  introducing  a  very  great 
error,  that  the  temperature  of  compression  is  constant  and 
equal  to  971.8**  F.  absolute. 

If  the  mixture  is  rich,  and  conditions  favorable,  the  tem- 
perature rises  to  about  3400"  F.  absolute  upon  the  ignition  of 
the  charge,  and  the  pressure  rises  in  proportion  to  the  al>- 
solute  temperature.  That  is,  calling  the  explosion  pressure 
Pi,  we  shall  have 

As  we  assume  the  same  law  for  expansion  as  for  compres- 
sion, the  pressure  at  the  end  of  expansion  will  be 

(8)     P,  =  P3.5  =  H-i  say  14.7x3-5  =  51-45 
absolute. 
The  total  work  of  compression  is 

(9)    W  =  3  A  [Pj  Vj  —  P  VJ 

(A  being  the  piston  area)  and  of  expansion,  the  volumes  being 
the  same  as  in  compression, 

(10)  Wi  =  3  A  [P,  V,  -  P,  V] 

Substituting  the  values  of  P2  and  P3  in  10  taken  from  7 
and  8  gives 

(11)  3.5  [3A  (P,  Vi-PV)] 
for  the  total  work  of  expansion. 

To  get  the  net  work  of  expansion  we  must  subtract  from 
the  total  work— the  work  of  compression  that  is 

(12)    3.5  [3A(PiVi-PV)l  — 3A(Pi  Vj  — PV  = 
2.5  [3A(P,  Vi-PV)] 

From  equation  No.  i  we  may  derive  the  value  of  Pi  in  terms 
of  Pt  Vi  and  Vi. 


(13)    PI  = 


-(^)' 
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which  substituted  in  equation 'No.  9,  gives,  after  reduction, 

(14)    3A£P,  V,-PV]  =  3APVr(^)*-il 

tnit  P  =  14.7,  about,  so  that  the  last  member  of  equation  14 
reduces  to 

44.lAv[y^|Z,] 

Substituting  this  in  equation  Na  X2  gives  us  finally 

(15)    110.25  V  ^^1-  -  I  ) 

as  the  net  work  per  stroke. 
It  will  be  sufficiently  accurate  to  call  the  constant  110+. 
This  will  give  results  corresponding  to  average  practice. 
The  explosion  pressure  may  be  taken  as 

t  

V       /  V 
(16)    P,  =  51.45  -—  Af  ^=r-  **^*  equations  8  and  13). 

This  will  give  results  somewhat  too  high,  owing  to  the  round- 
ing off  of  the  upper  comer  of  the  indicator  diagram  by  slow 
combustion.  However,  it  will  be  near  enough  for  the  pur- 
poses of  calculating  the  size  of  the  connecting  rod,  etc. 

If  the  length  of  the  stroke  and  the  ratio  of  the  pressures 
are  arbitrarily  selected,  the  volume  at  the  outer  dead  center 
may  be  found  by  the  following  equations : 

S 

(16) 


V  = 


-/?.v 


p> 


(17)    V  = 


■WY 


For  convenience  of  use  with  these  formulas,  a  table  of  cube 
and  fourth  roots  of  numbers  from  3, to  7.5,  advancing  by 
tenths,  is  as  follows: 

Number. 


2. 

2.1 
2.2 

2.3 
2.4 

2.5 
2.6 
2.7 
2.8 

2.9 
3. 
3.1 
3.2 

Z'Z 
3.4 
3.5 
3.6 

3.8 

3.9 

4. 

4.1 

4.2 

4.3 
4.4 


Cube  Root  ^ 

Fonrth  Root 

1.26 

I.1891 

1. 281 

1.2038 

1. 301 

I. 2178 

1.32 

I. 2317 

1.339 

1.2446 

1.357 

1.2574 

1.375 

1.27 

1.393 

I. 2818 

1.409 

1.2934 

1.426 

1.305 

1.442 

1. 316 

1.458 

1.327 

1.474 

1.338 

1.489 

1.348 

1.504 

1.358 

1. 518 

1.3678 

1.533 

1.3773 

1.547 

1.387 

1. 561 

1.396 

1.574 

1.4053 

1.587 

I. 4142 

1. 601 

1.423 

1. 613 

I. 4314 

1.626 

1. 4401 

1.639 

1.4484 

4.5 

X.651 

1.4563 

4.6 

1.663 

1.4646 

4.7 

1^675 

1.4724 

4.8 

1.687 

1.4802 

4.9 

1.699 

1.488 

5. 

1. 71 

1.4953 

5.1 

1. 721 

1. 5017 

5.2 

1.733 

1. 51 

5.3 

1.744 

I. 5172 

5.4 

1.754 

1.5245 

5.5 

1.765 

I. 5313 

5.6 

1.776 

1.5382 

5.7 

1.786 

1.5453 

5.8 

1.797 

I. 5518 

5.9 

1.807 

1.5585 

6. 

1. 817 

1.5625 

6.1 

1.827 

I. 5716 

6.2 

1.837 

1.578 

(^•z 

1.847 

1.5843 

6.4 

1.857 

1.5906 

6.5 

1.866 

1.5969 

6.6 

1.876 

1.6028 

(^^1 

1.885 

1.6089 

6.8 

1.895 

1. 615 

6.9 

1.904 

1. 621 

7. 

1. 913 

1.6263 

7.1 

1.922 

1.6325 

7.2 

1. 931 

1.638 

1'Z 

1.94 

1.6438 

7.4 

1.949 

1.6492 

7.5 

1.957 

1.655 

Mean  EiTecttve 

of  Chaise 

P» 

-Pressure  Given 

Pressure  Calculated 

lbs. 

F" 

lbs. 

lbs. 

57 

4.8 

64.8 

76.3 

49 

4.27 

60.3 

72.6 

48 

4.2 

53.2 

71.9 

32 

3.133 

54.8 

63.3 

31 

3.07 

57. 

62.6 

48 

4.2 

81.5 

71.9 

87 

6.8 

100.9 

88.6 

60 

5. 

91.8 

77.8 

51 

4.4 

76. 

73.5 

50 

4.33 

68.5 

73.1 

n 

5.87 

89. 

83.3 

Average, 

74.91 

75.41 

Divergence  of 

Averages, 

.5 

The  mean  effective  pressure  found  by  dividing  equation  No. 
4  by  equation  No.  17  and  reducing,  is 


no 


M.  E.  P.  — 


m- 


PI  V  p ; 


DISCUSSION  OF  EQUATIONS  NOS.   3  AND  4. 

These  equations  would  seem  to  indicate  that  the  power  to 
be  got  out  of  a  cylinder  of  a  given  volume  increased  in  pro- 
portion to  the  parenthetical  repression    I  (~p~)  'I 

In  the  entropy  diagram  for  gas  engines  the  area  that  repre- 
sents the  work  done  is  very  nearly  proportional  to  the  same 
expression.  This  would  seem  to  confirm  the  correctness  of  the 
form  of  the  equation. 
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In  the  following  table  I  have  taken  twelve  examples  just  as  I 
found  them  in  the  books,  mostly  from  Dugatd  Clerk  on  the 
gas  engine,  i  believe,  without  any  selection.  In  the  first 
column  1  have  set  down  the  gage  pressure,  in  the  second 
the  ratios  of  absolute  pressures,  in  the  third  the  given  mean 
effective  pressure,  and  in  the  fourth  the  calculated  M,  E.  P. 

A  comparison  of  the  given  data  shows  that  the  results  were 
effected  by  particular  conditions  or  accidental  causes.  If  the 
calculattions  are  correct  they  give  results  following  a  definite 
law.  It  is  noticeable  how  near  the  average  of  the  given 
results  and  the  calculated  are  to  each  other. 

Very  hkely  an  cmpirica.1  factor  depending  upon  the  size  of 
the  engine,  or  upon  the  kind  of  fuel  used,  or  both,  should  be 
introduced  into  the  formula.  But  at  present  I  have  not  enough 
data  to  select  such  a  factor  or  factors. 


LONDON  NOTES. 


LIVBRl»OOL  TRIALS   BEAKtNG   FRLUT. 

London  Aug.  17. 
The  recent  trials  of  hcav^y  motor  w^agons  at  Liverpool  are 
already  having  practical  results.  The  Lancashire  &  Yorkshire 
Ry,  Co.  have  acquired  a  Thornycroft  steam  wagon  and  trailer — 
the  two  combined  being  capable  of  carrying  a  load  of  6l4  tons 
— with  a  view  of  giving  the  same  a  thorough  trial.  Any 
one  acquainted  with  Lancashire,  and  particularly  Manchester 
and  Liverpool,  is  familiar  with  the  fine  horses  owned  by  the 
L,  &  Y*  Ry.  Co.  and  employed  in  connection  with  Lancashire 
textile  trades.  These  have  done  good  work  for  years,  but  it 
would  seem— in  view  of  the  success  of  steam  wagons — that 
their  death  knell  has  been  sounded.  In  addition  to  the  rail- 
road company,  it  is  also  stated  that  quite  a  number  of  mill 
owners  in  East  Lancashire  have  as  a  result  of  the  tests  placed 
orders  for  heavy  steam  wagons  for  the  transport  of  cotton  and 
cotton  goods. 

THE   RAGLAN  GASOLINE   CABJtlAGE. 

The  popularity  of  the  Benz  carriage  in  England  is  ^ving 
ri^e  to  several  new  vehicles  of  the  same  type,  but  of  English- 
construction  throughout,     I  have  already  alluded  to  the  pro- 
ductions of  the  Star  Motor  Co.,  Ltd,  of  Wolverhampton,  while 


now  the  Raglan  Cycle  &  Anti- Friction  Ball  Co.,  Ltd.. 
Raglan  Works,  Coventry,  have  just  put  on  the  market  th( 
Raglan  motor  carriage,  carrying  llirec  persons  at  any  spc( 
from  6  to  16  miles  an  hour.  The  motor  is  of  the  horizontal^ 
type,  arranged  as  in  the  Bent  carriages,  in  the  rear,  the  trans* 
mission  being  effected  by  means  of  belts  working  on  fast  and 
loose  pulleys.  Certain  detail  improvements  have  been  effected 
on  the  motor,  more  particularly  as  regards  the  control  of  the 
admission  and  exhaust  valves.  A  special  feattirc  claimed  for 
the  Raglan  carriage  is  that  all  the  parts  arc  made  on  the  in* 
terchangeable  system,  so  that  in  case  of  repair  and  renewals 
the  necessary  part  can  be  quickly  obtained  and  applied.  The 
wheels  are  of  the  suspension  type,  running  on  ball  bearings 
and  shod  with  solid  rubber  or  pneumatic  tires,  as  desired. 
Three  brakes  are  provided — a  band  brake  on  the  rear  axle, 
controlled  by  a  pedal,  and  shoe  brakes  on  the  rear  tires,  con- 
trolled by  a  hand  lever.  The  carriage  altogether  has  a  n 
appearance  and  the  workmanship  is  of  a  high  class. 


ta» 
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MAGLA^  GASOLINE  MOTOR  CARRIAGE. 


ANOTHER   BELGIAN  CARRIAGE. 

I  send  you  an  illustration  of  a  new  light  motor  carriaRt? 
known  as  the  Rumpf,  which  has  just  been  put  on  the  market 
by  Les  Ateliers  du  Progres  Industriel,  14  Rue  des  Croisadcs, 
Brussels.  The  vehicle,  which  has  seating  accommodations  for 
three  persons,  is  of  small  dimensions,  the  builders  having 
deavored  to  produce  a  small  vehicle  with  the  power  and  ngii 
ity  of  a  large  carriage.  The  motor,  which  is  located  in 
front  portion  of  the  frame,  is  of  the  gasoline  type,  with  I 
balanced  cylinders,  capable  of  working  up  to  6]/^  b.h.p.  El 
trie  ignition  is  adopted,  while,  for  cooling  purposes,  the  cyli 
ders  are  water- jacketed.  Four  forward  speeds — 8,  16,  28  and 
45  kilometers  per  hour — and  one  backward  motion  arc  pro- 
vided, all  being  controlled  by  a  single  lever.  Three  brakes 
are  provided — two  band  brakes  on  the  rear  hubs  and  a  band 
brake  acting  on  the  differential.  Steering  is  effected  by  the 
irtmt  wheel  and  controlled  by  a  hand  wheel,  The  wheels  ha^ 
wooden  spokes  and  pneumatic  tires. 

THE  JAMES  k   BROWN   GASOLIKB  CARRIAGE. 

I  recently  inspected  a  new  light  horseless  carriage,  at  pres< 
in  course  of   construction   at   the    works   of    James  &  Bro^ 
engineers,   Buckingham   Palace   Road,   London,   S.    W 
motors  and  transmission  gear  are  all  mounted  on  a  cti; 
iron  frame  in  such  a  way  as  to  be  readily  accessible.     T 
2-lLp.  horizontal  gasoline  motors  are  employed,  having  wml 
jacketed  cylinders,  and  arranged  for  electric  ignition,     I 
>truck  by  the   readiness   with   whicli   the  admission   and 
liauiit  valves  could  be  withdrawn,  while  the  same  is  true  oC 
piston  rods,  notwithstanding  that  the  cranks  rotate  in  an 
containing  case.    The  transmission  gear  is  also  of  an  intcn 
ing  type;  two  speeds  arc  provided  by  means  of  chain  gear 
friction  clutches.    The  motor  shaft  carries  two  sprocket  wb< 
connected  by  Renold  **silent"  chain  to  similar  wheels  or 
countershaft.      Either  chain,  as  desired,  is   made  to  drive 
means  of  the   friction  clutches  connected   with  the   spr< 
wheels  on  the  motor  shaft.    From  the  countershaft  to  the  r 
.ixle  the  transmission  is  effected  by  means  of  a  central  cJ 
drive.    The  wheels  are  of  the  suspension  type  with  pnci 
tirei,. 

MOTOR  OUTINGS   POPULAR. 

A  new  and  pleasant  means  of  spending  the  Saturday 
holiday  is  springing  up  for  the  public  in  several  parts  of 
country,  viz.»  that  of  short  afternoon  trips  by  horseless  vchick 
During  the  past  week  particulars  of  quite  a  number  of  sue 
outings  have  reached  me  from  Birmingham^  Enfield,  Gevedoo 
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and  GravcsencL  In  the  London  district,  also,  the  owner  of  a 
motor  wagonette  at  Wandsworth  is  running  trips  to  such  places 
as  Virginia  Water,  Windsor,  etc,  while  at  Richmond  a  com- 
pany is  being  formed  with  the  title  The  Thames  Valley  Motor 
Car  Co»  to  run  a  service  of  motor  vehicles  between  those 
three  popular  Thames  pleasure  resorts — Richmond,  Twicken- 
ham and  Hampton  Court. 

PARTI NIL'M   THE   NEW    ALLOY. 

De  Dion  &  Bouton  are  building  a  new  steam  omnibus  with 
seating  accommodations  for  twenty- four  passengers*  The  fea- 
ttirc  of  the  vehicle  is  that  the  body  is  being  built  of  partinium, 
a  new  aluminum  alloy,  which  is  stated  to  combine  great 
strength  with  lightness.    The  body  will,  it  is  stated,  only  weigh 

L about  a  third  of  one  constructed  in  the  ordinary  way  of  wood 
and  metal 
25  H.  p.  RACING  CARRIAGE, 
—  For  a  long  time  there  has  been  a  tendency  among  French 
■cing  chauffeurs  to  go  in  for  carriages  fitted  with  motors  of 
racreased  power,  until  now  engines  of  12  to  16  h.p.  have 
become  the  rule  on  racing  vehicles  in  France.  It  is  now  stated* 
however,  that  M.  Lemailre  is  having  a  new  carriage  built  by 
the  Peugeot  Co..  which  will  have  a  25  h.p,  engine. 

The  announcement  made  by  De  Dion  &  Bouton,  of  Puteaux, 
France^  that  they  had  decided  to  make  their  well-known  De 
Dion  motors  of  a  slightly  larger  size — to  indicate  2J4  h.p.  in 
place  of  1^  h.p,— has  led  to  a  similar  course  being  taken  in  this 
country.  The  Motor  Mfg,  Co.,  Ltd,,  and  the  Bccston  Motor 
Co,,  Ltd»  both  of  Coventry,  are  now  making  arrangements  to 
turn  out  2%  h.p.  motors. 

GASOLINE  NOT  STEAM    BUSES   THIS  TIME. 

A  shareholders*  meeting  of  the  London  Steam  Omnibus 
Co.,  Ltd.,  was  held  the  other  day,  when  the  chairman  stated 
that  "we  have  worked  out  the  omnibus  itself,  which  when  we 
started  was  only  a  success  on  paper»  into  a  proved  mechanical 
success.  It  has  l>een  tested  practically  by  running  over  i.ooo 
miles  on  every  descrii^tion  of  road  without  a  hitch,  and  at  a 
cost  which,    under   good    management,    will    yield    enormous 


profits  as  compared  with  those  of  the  horse  omnibus.  We 
have  concluded  a  valuable  contract  for  the  building  of  80 
omnibuses,  and  my  advice  is  not  to  lose  a  moment  in  getting 
them  at  work  m  the  streets.  It  would  be  a  good  stroke  of 
business  to  offer  the  builders,  who  are  the  Daimler  Motor 
Co.,  some  inducement  to  get  a  considerable  number  out  in  ad- 
vance of  the  agreed  time,  so  as  to  be  ready  for  the  spring  traffic 
next  ytSLT.*'  The  point  of  the  joke  is  that  the  omnibuses  are 
not  driven  by  steam  but  by  gasoline  motors  I  Why  not  change 
the  title  of  the  company? 

HONG  KONG  TO  PARIS  AND  LONl>ON. 

A  member  of  the  Automobile  Club  of  Great  Britain  pro- 
poses to  make  this  journey  on  a  motor  vehicle,  starting  from 
Hong  Kong  at  the  end  of  February,  1900.  He  desires  a  travel- 
ing  companion,  a  good  photographer  preferred.  The  Secretary 
of  the  Automobile  Club  can  give  further  particulars. 

The  Liverpool  Self-Propelled  Traffic  Association  has  decided 
to  hold  a  further  series  of  trials  of  heavy  motor  wagons  about 
the  beginning  of  October,  igoo.  At  a  recent  meeting  of  the 
association  it  was  resolved  to  request  the  local  members  of 
Parliament  to  take  steps  to  secure  tlie  introduction  of  a 
short  bill  to  enact  the  increase  of  the  fare  limit  from  3  tons  to 
4,  as  the  effect*  at  present,  is  to  increase  prime  cost  very 
greatly — owing  to  the  use  of  aluminimi  and  other  expensive 
metals — or  to  tempt  manufacturers  to  cut  down  bearing  sur- 
faces and  factors  of  safety  in  construction.  This  matter  was 
strongly  commented  upon  in  the  report  of  the  judges  for  last 
>"ear*s  trials,  and  is  still  a  great  drawback  to  progress  in  heavy 
vehicles  in  England. 

The  recent  talk  of  a  race  betw^een  Winton  and  Charron  seems 
to  have  given  an  idea  to  English  chauffeurs.  Hitherto  few^  if 
any  au to mobi lists  have  done  more  than  act  as  interested  spec- 
tatnrs  in  the  many  motor  vehicle  races  which  have  taken  place 
on  the  Continent.  I  learn,  however,  that  for  the  coming  race 
between  Paris  and  Ostend  two  English  chauffeurs  have  al- 
ready sent  in  their  entry. 

At  a  meeting  to-day  of  the  shareholders  of  the  London 
General  Omnibus  Co.,  Ltd.,  the  chairman  stated  that  he  was 
*'on  the  hiokout  to  see  what  could  be  done  with  motor  vehicles/' 
He  Relieved  electricity  would  come  in  some  day  for  the  com* 
I^fany  s  vehicles.  This  company  during  the  first  half  of  the 
present  year  ran  1,275  omnibuses  14,750,000  miles,  and  carried 
during  that  period  no  less  than  97,000,000  passengers. 

There  is  said  to  be  only  one  house  of  any  pretensions  in 
Paris  that  can  make  immediate  deliveries  of  motor  carriages. 
Mtist  of  them  require  from  fuur  to  eight  months,  while  Pan- 
hard  &  Levassor  take  twenty  months  and  De  Dietrich  &  Co. 
ten  months. 

A  new  company  with  $100,000  capital  has  been  organized 
at  Levallois-Perret,  near  Pari*,  to  build  electric  vehicles  and 
establish  electric  charging  stations.  Hart  O.  Berg,  manager 
of  the  Clement  works,  is  prominently  mentioned. 

At  a  recent  session  the  Automobile  Club  of  France  took 
up  the  subject  of  motor  vehicje  accidents,  and  decided,  owing 
to  their  growing  frequency,  to  dispatch  an  engineer  to  the 
spot  immediately  on  receiving  lie ws  of  a  motor  accident  in 
order  to  determine  the  cause  and  prepare  an  official  report 
on  it. 

The  Automi^jile  Club  de  France  announces  that  the  regula- 
tions governing  the  Gordon  Beimett  Cup  will  be  submitted  to 
the  principal  automobile  ch:bs  of  the  world  for  consideration 
and  that,  as  suggested  by  Sir  David  Salomons  in  his  letter 
recently  published  in  our  columns,  all  kinds  of  motors  w^ill  be 
allowed  to  compete. 
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St*  Louis  Qasoline  Stanhope^ 


At  No.  12.1  N.  Vandewater  Ave**  Si.  Louis,  Mo.,  is  one  of 
the  few  buildings  in  the  United  States  ertfcted  specially  for  the 
manufacture  of  gasoline  vehicles.  It  was  built  and  is  occupied 
by  the  St.  Luuis  Motor  Carriage  Co.,  the  oldest  concern  in 
this  line  of  business  in  the  western  section  of  the  country. 

The  building,  which  is  115x40  ft.,  is  well  equipped  with  the 
necessary  machinery  to  turn  out  motor  vehicles  complete,  in- 
duding  wood  work.  Several  vehicles  like  that  illustrated 
here  were  in  process  when  tlie  editor  of  The  Horseless  Age 
recently  called  at  the  factory,  and  the  model  after  which  they 
were  being  constructed  scarcely  showed  the  effects  of  the 
thorough  road  work  which  it  had  done  during  the  jwist  six 
months. 

The  carriage  which  fhey  are  now  putting  out  is  a  graceful 
stanhope,  weighing  uooo  lbs,,  and  propelled  by  a  two-cylinder, 
horizontal  motor  of  6  h.p.  The  cylinders  are  made  of  cast 
iron,  and  are  of  4lj-in,  bore  and  6- in.  stroke.  The  usual  water 
jackets  are  found  necessary,  the  circulation  being  by  gravity. 
The  cranks  are  balanced  at  iHo''.  Ignition  is  eJectric,  by  means 
of  a  contact  spark,  and  the  carbureter  is  under  the  regulation 
of  the  motor. 

The  frame  is  of  angle  steel,  which  is  preferred  by  reason 
of  its  greater  strength  and  the  ease  with  which  other  parts  may 
be  attached  to  it.  The  wheels  arc  of  wood  or  wire  as  the 
customer  may  select,  the  wooden  wheels  having  metal  hubs 
and  steel  rims.    Three- inch  pneumatics  complete  the  wheels. 

The  rear  axle  is  solid  and  has  roHer  bearings.  The  trans* 
mission  gears  are  atl  tightly  encased  in  a  box  fastened  ypon 
it,  running  noiselessly  In  oil.     Steel  meshes  with  bronze. 

The  gear  speeds  are  two  forward  and  one  reverse,  the 
variable  speed  motor  furnishing  the  intermediate  speeds.  The 
maximum  speed  is  15  miles  an  hour. 

One  friction  clutch  only  is  employed.  When  the  vehicle  is 
standing  the  gears  are   disconnected,   a   catch   preventing   the 


engagement  of  the  clutch  unless  the  gears  are  in  perfect  mcsb, 
and  thus  preventing  stripping  of  the  gears  in  the  hands  of  a 
novice.    Power  is  transmitted  to  the  axle  through  a  chain. 

The  differential  and  the  regular  pivoted  steering  are  seen, 
the  steering  axle  having  ball  bearings.  One  end  of  the  dif- 
ferential works  on  a  hollow  shaft  and  the  other  on  the  axle. 

The  control  of  the  carriage  is  accomplished  by  two  levers 
at  the  right  hand  side  olf  the  Vehicle.  One  throws  in  the 
clutch,  and  when  the  clutch  is  thrown  out  applies  the  brake; 
the  other  shifts  the  gear«. 

The  speed  of  the  motor  is  regulated  by  a  pedal. 

The  muffling  device  is  very  simple.  It  consists  of  a  cylinder 
about  2  ft.  long  and  6  in.  in  diameter,  placed  underneath  the 
body  and  containing  a  number  of  steel  plates  full  of  small 
holes.  A  row  of  larger  holes  in  the  center  of  the  outer  cir- 
cumference allow  for  tljit final  escape  of  tJte  exhaust. 

A  new  and  distinctive  feature  of  this  carriage  is  the  method 
of  automatic  lubrication  of  the  bearings,  similar  to  that  cm- 
ployed  in  high  speed  c1%Lric  machinery,  and  positive  in  any 
kind  of  weather.  With  this  system  the  bearings  require  oiling 
only  once  a  week. 

The  water  tank,  holding  10  gals.,  is  concealed  in  the  rear. 

The  fintsli  and  upholstery  arc  in  excellent  style,  and  the 
continuinis  nmd  gnards  are  both  useful  and  ornatnental»  adding 
the  finishing  touches  to  the  design. 


American  Qasoline  Dos-a°Dos. 


is  the  first  of  a  lot  of  50 
Co.    of   America   are    now 


GASOLINE   STANHOPE.      ST.  LOUIS    MOTOR   CARRIAGE   CO. 


The  do8-a-dos  herewith  shown 
carriages  which  the  Automobile 
putting  through. 

Its  total  weight  is  1.200  lbs.  The  frame  is  made  of  angle 
iron  and  the  axles  of  hollow  tubes,  the  rear  one  being  2yi  in. 
:n  diameter  ^^ 

All  four  wheels  arc  32  in.  in  diameter  to  secure  uniformity  ^| 
in  tires,  rims  and  spokjs.  The  hubs  are  6  in.  in  width,  and 
the  spokes  are  attached  to  them  with- 
out bending  so  that  the  pull  is  always 
direct.  Rotter  bearings  are  used  in 
the  rear  hubs  and  ball  bearings  in  the 
front  hubs.  Flat  tread  pneumatics 
are  employed. 

The  usual  differential  gear  is  en- 
cased on  the  rear  axle  in  the  same 
place  as  the  sprocket. 

A  7-h.  p..  two -cylinder  gasoline 
motor  weighing  350  lbs  and  self  lubH>  1 
eating,  transmits  power  to  a  counter- 
shaft, on  which  are  the  speed-changing 
gears,  giving  three  forward  and  one 
reverse  speed.  These  gears  arc  noise- 
less, rawhide  meshing  with  brass. 

1  he  reverse  is  operated  by  a  ped&l, 
while  a  second  pedal  controls  the 
brake.  On  the  left  hand  side  of  the 
scat  is  the  speed  lever,  which  works  , 
up  and  down,  at  the  same  time  operat- 
in^j  a  hell. 

Several  dififerenl  styles  of  body  are 
furnished  to  suit  the  purchaser's  lastei 
including  a  break,  physician's  phaeton. 
etc. 


4.  No.  22.  Aug.  30,  : 


THE    HORSELESS   AGE. 
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COMMUNICATIONS. 


Hand-made  Steering  Axles. 


July  24,  1899. 
Editor  Horseless  Age: 

I  can  imagine  the  smile  upon  the  face  of  the  machine  shop 
owner  when  I  say  that  this  letter  is  written  with  the  object  of 
keeping  the  unweary  motor  carriage  experimentor  out  of 
trouble. 

The  average  enthusiastic  experimentor  expects  to  be  fleeced 
— one  of  the  few  expectations,  by  the  way,  in  which  he  is  not 
disappointed. 

In  a  recent  issue  of  your  journal  Mr.  Sperry  described  in 
some  detail  the  correct  theory  for  the  steering  of  the  motor 
carriage.  It  seems  to  me,  nevertheless,  useful  to  go  into  the 
details  of  construction  of  one  method,  at  least,  of  carrying  out 
such  a  theory.  ♦* 

I  have  recently  had  a  pair  of  steering  axles  made  through- 
out by  hand  on  what  seems  to  be  a  cheap,  efficient  and  strong 
plan. 

A  bar  of  nickel  steel  3  ft.  long  and  i  in.  square  was  ob- 
tained. This  was  taken  to  a  blacksmith  and  bent,  after  having 
been. cut  in  two,  into  two  hooks,  as  will  be  seen  from  the 
drawing.  The  main  point  in  working  this  material  is  to 
avoid  a  greater  heat  than  a  bright  red. 

Referring  to  the  diagram,  ABC  represents  the  material. 

The  portion  A  is  turned  to  a  slightly  tapering  cylinder, 
fifteen-sixteenths  of  an  inch  in  diameter  at  the  point  E  prime. 
At  the  end  D  of  the  cylinder  a  screw  is  cut  to  be  used  eventu- 
ally for  lock  nuts.     The  cones  E  and  E  prime  slip  over  the 


cyclinder  A,  £  prime  coming  against  a  shoulder  where  the 
cylinder  ceases,  and  E  retaining  its  position  is  supported  on 
one  side  by  the  lock  nuts,  and  upon  the  other  by  the  balls  and 
ball  cup  of  the  hub,  not  shown. 

The  depressions  L  and  P  of  30  and  60  degrees,  respectively, 
were  then  cut,  the  material  being  mounted  in  the  lathe  and 
the  holes  F   F  prime  were  bored  and   threaded  as  in  the  / 
drawing. 

Little  requires  to  be  said  about  the  forging  G,  as  the  draw- 
ing explains  itself.  Por  convenience  of  calculation,  however, 
it  is  well  to  have  the  universal  jofnt  in  a  line  which  leaves 
D  B  at  right  angles  from  the  point  L. 

In  laying  off  the  various  distances  of  the  above  points,  one 
must  take  into  consideration  the  length  of  the  hub  and  the 
diameter  of  the  wheel.  It  is  essential  that  the  line  P  L  should 
pass  through  a  point  upon  the  circumference  of  the  wheel 
somewhat  in  advance  of  its  point  of  contact  with  the  ground. 
Its  anterior  displacement  will  be  determined,  of  course,  by 
the  position  of  the  pins  which  fit  in  at  P  and  L.  The  dis- 
tance L  M,  however,  we  must  now  calculate  in  the  following 
way.  The  radius  of  the  wheel :  the  distance  A  M  =  P  M  :  L.  M. 

For  example,  if  the  radius  of  the  wheel  is  15  in.  and  the 
distance  from  the  middle  of  the  hub  to  M  is  4  in.,  while  the 
distance  M  P  is  4  in.,  we  have  4  X  4  =  16  -7-  15  =  15/16, 
which  in  this  case  will  be  the  distance  L  M. 

A  word  in  respect  to  nickel  steel  may  be  of  interest  to 
your  readers. 

This  steel  contains  5  per  cent,  of  nickel  and  a  small  amount 
of  carbon.  This  combination,  if  oil-tempered,  becomes 
moderately  hard;  at  the  same  time,  however,  it  acquires 
the  property  to  a  marked  degree  of  resisting  the  granulating 
effects  of  vibration. 


'M.P. 


HAND-MADE  STEERING  AXLE. 


w 


THE   HORSELESS   AGE. 


VoL  4,  No.  tt  Anc  H. : 


In  my  particular  instance,  this  method  of  tempering  was 
not  used,  however,  as  I  feared  th?it  I  might  thereby  warp  the 
axle  A  and  thus  injure  its  bearing  qualities. 

I  would  like  to  add  that  these  axles  are  now  in  successful 

use. 

Yours  truly, 

VIATOR. 


On  Freight  Classification. 

Peoria,  111.,  Aug.  28. 
Editor  Horseless  Age : 

Your  views  regarding  freight  classification  are  certainly 
endorsed.  Previous  to  July  i  horseless  vehicles  were  rated  as 
"motocycles,"  and  if  set  up  were  charged  first-class  rate 
with  a  minimum  weight  of  4,000  to  5,000  lbs.  This  rating  was 
manifestly  unfair,  whether  through  ignorance  or  intention  is 
not  for  us  to  say. 

On  July  I,  *99,  the  official  classification  covering  all  ship- 
ments eastward  was  amended  to  make  the  same  rates  apply  to 
motor  vehicles  as  to  horse  vehicles,  a  very  sensible  ruling.  We 
can  now  ship,  K.  D.  &  Ctd.,  at  i  to  ij^  times  first-class  rate  by 
weight,  and  have  no  complaint  to  make  on  Eastern  shipments. 

On  Western  shipments,  however,  the  old  rating  still  pre- 
vails, and  our  buyers  must  pay  three  and  one-half  times  first- 
class  if  K.  D.  &  Ctd.,  or  first-class  with  5,000  minimum  if 
shipped  set  up.  We  have  asked  for  fairer  rating,  and  cannot 
doubt  that  the  Classification  Committee  will  see  the  justice  of 
it  and  grant  the  same.  It  is  certainly  a  rank  injustice  as 
it  now  stands.  Our  California  customers  are  complaining 
bitterly,  and  a  recent  one  from  San  Diego  is  seriously  pro- 
posing to  drive  through  overland. 

Motor  vehicles  are  heavier  for  a  given  bulk  than  horse 
vehicles,  but  at  the  same  rate  would  be  a  more  profitable  freight. 
The  objection  may  be  raised  that  electric  vehicles  should  be 
higher  because  of  danger  from  leakage  or  breakage,  but  this 
could  be  met  by  removing  the  batteries  and  shipping  as 
batteries  in  separate  package.  Or,  as  will  eventually  be  done,  a 
rating  for  each  class  of  vehicle  can  be  provided.  As  the  busi- 
ness grows  these  hardships  will  be  set  right,  but  in  the  infancy 
of  the  business  is  when  the  obstacles  are  most  needed  out  of 
the  way,  and  we  trust  the  rates  will  be  made  more  equitable 
very  soon. 

DURYEA  MFG.  CO., 

C.  E.  Duryea,  Mgr. 

^ 

Little  Use  for  Grade  Meter. 


Washington,  D.  C,  Aug.  26. 
Editor  Horseless  Age: 

Misinformation  seems  to  be  epidemic  in  all  matters  related  to 
motor  vehicles.  In  the  Aug.  23  number  is  a  cut  of  a  grade 
meter  which  at  first  glance  appears  very  easy,  although  it  al- 
lows the  vehicle  to  make  a  hundred  per  cent,  grade  before  it 
registers  25.  Mr.  Loomis  evidently  takes  the  level  for  zero 
per  cent,  and  vertical  for  100.  and  then  he  divides  up  the  180 
degrees  which  he  takes  for  100  per  cent,  grade. 

Grade  percentage  is  the  ratio  of  elevation  to  base  line,  and 
cannot  be  calculated  from  a  protractor.  The  angle,  however, 
of  a  100  per  cent,  grade  is  45  degrees,  but  it  does  not  follow 
that  that  of  a  50  per  cent,  grade  is  one-half  of  45  degrees — for 
tt  is  not.  The  sketch  shows  grades  of  10.  15  and  100  per  cent., 
snd  the  pendulum  if  it  admitted  of  use  would  indicate  grades 
np  to  100  per  cent. 


If  the  pendulum  was  10  in.  long  i  in:  displacement  would  in- 
dicate 10  per  cent,  grade  and  i-io  in.  displacement  i  per  cent. 
As  a  city  grade  of  8  per  cent,  is  a  rarity,  and  as  the  tires  or 
springs  allow  the  vehicle  body  to  vary  position  much  more  than 
would  result  from  grades  encountered,  the  grade  meter  can 
have  little  utility. 

Yours  truly, 

J.  B.  CHAMBERLAIN. 


Has  Invented  a  iluffler. 


San  Diego,  Cal.,  Aug.  21. 
Editor  Horseless  Age: 

As  I  have  received  a  number  of  inquiries  in  regard  to  where 
the  mufilers  referred  to  in  my  former  letter  to  you  were 
made,  would  say  that  I  am  the  inventor  and  manufacturer  of 
the  one  referred  to.  As  it  is  very  small  and  light  and  causes  no 
back  pressure,  it  is  particularly  adapted  to  motor  vehicles  and 
launches.  It  is  the  same  muffler  used  on  the  motor  bicycle 
described  in  The  Horseless  Age  of  May  24. 

Yours  respectfully, 

W.  E.  STEFFEY. 


Believes  in  Springs,  Not  Pneumatic 
Cushions. 


Boston,  Mass.,  Aug.  25. 
Editor  Horseless  Age: 

In  your  issue  of  Aug.  23  there  is  a  description  of  a  pneu- 
matic cushion  for  moving  vehicles,  that,  to  the  novice,  would 
be  very  alluring  and  exceedingly  dangerous,  for  he  would  im- 
mediately decide  that  it  was  a  good  thing,  whereas  the  prin- 
ciple is  a  delusion  and  a  snare. 

First.  Air  is  not  a  cushion,  it  is  a  solid  body. 

Second.  Air  can  never  be  used  as  a  spring,  because  it  is  not 
an  absorber. 

Again,  that  unfortunate  word,  resilient.  How  it  is  misunder- 
stood and  misapplied !  Webster  gives  the  definition,  "Inclined 
to  leap  or  spring  back,  rebounding." 

Is  that  what  is  wanted  in  a  device  to  ease  the  shocks  of  the 
wheels  rising  and  falling?  I  think  not.  Air  and  rubber  are 
absolutely  incapable  of  making  any  moving  vehicle  running 
upon  an  uneven  plane  ride  free  from  vibrations.  They  never 
have  and  they  never  will.  It  requires  a  proper  combination 
of  steel  springs  to  do  this. 

GRAHAM  EQUIPMENT  CO. 
J.  Hector  Graham,  Mgr. 


Wants  Court  Decisions  in  ilotor 
Vehicle  Damage  Suits. 

Rochester,  N.  Y.,  Aug.  19. 
Editor  Horseless  Age: 

Kindly  give  me  the  decisions  of  the  court  in  any  motor  car- 
riage damage  cases  that  may  have  come  to  your  notice.  I  refer 
especially  to  such  cases  as  mine,  where  suit  has  been  brought 
to  recover  on  account  of  horses  being  frightened  by  motor 
carriages  in  the  highway  or  city  street. 

Anything  that  you  may  be  able  to  give  me  in  this  line  will 
be  appreciated. 

Yours  truly, 

J.  B.  WEST. 


4k  No.  IS,  Aug.  aO,  IMl 


THE  HORSELESS   AGE 


l» 


QUESTIONS  AND  ANSWERS. 
The  Differential  Gear. 


Amesbury,  Mass.,  Aug.  17. 
Editor  Horseless  Age : 

Will  you  kindly  explain  the  functions  of  the  nest  of  four 
bevel  gears  used  on  the  rear  axle  of  motor  carriages?  We 
suppose  this  may  have  been  done  in  some  issue  of  your  valuable 
magazine,  but  .we  have  not  seen  it,  and  there  are  others  who 

have  not. 

Yours  respectfully, 

CARRIAGE  MACHINE  CO. 


Let  us  suppose  that  the  two  driving  wheels  are  rigidly  at- 
tached to  the  ends  of  a  single. piece  of  shafting,  the  latter 
forming  the  rear  axle.  On  the  shaft  is  mounted  a  sprocket 
driven  direct  by  a  chain  from  the  engine.  Assuming  that  the 
wheels  are  5  ft.  apart  on  the  a^e,  and  that  an  attempt  is  made 
to  turn  the  carnage  inside  a  circle  20  ft.  across,  the  outer 
wheel  will  travel  along  a  path  62.832  ft.  long  and  the  inner 
wheel  at  the  same  time  will  move  over  a  distance  of  47.124  ft. 
As  the  tendency  of  the  wheels  is  to  turn  at  different  speeds 
corresponding  to  these  distances,  it  is  evident  that  the  wheels 

r  / 


must  slip,  or  axle  twist,  in  moving  around  the  circle.  Sup- 
pose we  proceed  to  free  the  sprocket  so  that  it  will  turn  easily 
on  the  axle,  and,  having  the  latter  in  bearings  to  preserve  the 
alignment,  imagine  the  axle  cut  in  two  at  the  middle.  In- 
sert in  place  of  one  of  the  sprocket  arms  a  stud  and  mount  on 
this  a  bevel  gear  meshing  with  two  other  bevel  gears  on  the 
shafts ;  the  shaft  gears  are  keyed  and  the  gear  in  sprocket  runs 
loose.  For  convenience  we  will  gfive  the  three  gears  the  same 
number  of  teeth  and  then  we  will  lift  the  carriage  off  the 
ground,  start  up  the  engine  and  allow  the  wheels  to  turn.  If 
the  carriage  wheels  are  turning  at  the  same  rate  it  is  evident 
that  the  sprocket  might  just  as  well  have  been  keyed  to  the 
axle,  for  while  the  sprocket  gear  is  revolving  around  the 
shaft  it  does  not  rotate  on  its  own  axis.  But  let  us  apply  a 
board  to  the  rim  of  one  of  the  carriage  wheels,  as  a  brake.  As 
the  wheel  slows  up  and  stops  the  wheel  on  the  opposite  side 
rotates  more  rapidly.  In  the  sketch  let  a  be  the  sprocket  with 
miter  gear  d;  b  and  c  the  divided  shafts,  and  e  and  f  miter 
gears  fastened  to  b  and  c,  and  in  mesh  with  gear  d.  If  the 
shaft  c  be  held  immovably  and  the  top  of  the  sprocket  a  be 
moved  away  from  the  spectator  and  around  c.  then  d  will 
revolve  also  about  c.  as  well  as  rotate  upon  its  own  axis  in  a. 
and  thus  b  and  e  will  rotate  twice  for  each  turn  of  a.  And  if 
b  were  held  and  c  allowed  to  turn  the  action  will  be  the  same, 
and  further  if  either  is  delayed,  or  runs  at  any  less  speed 
than  the  sprocket  a,  the  other  shaft  will  turn  the  faster. 
Hence  with  such  an  arrangement  the  wheels  turn  in  accord- 
ance with  the  paths  upon  which  they  roll.    The  gear  g  has 


exactly  the  same  purpose  as  d,  and  the  one  tends  to  balance 
the  strain  on  the  other.  The  subject,  differential  gearing,  is  a 
very  interesting  and  complicated  one;  some  of  the  leading 
mechanical  authorities  are  at  variance  so  far  as  theory  goes 
(as  see  Prof.  McCord's  examination  of  Rankine).  The 
writer  has  endeavored  to  render  the  compensating  arrangement 
plain,  since  a  clear  acquaintance  with  its  principle  may  prove  of 
service  when  considering  the  various  forms  of  reducing  gears 
that  will  continue  to  come  forward  for  investigation. 

R.  I.  C. 
♦^ 

Valve  and  Piston  Head  Areas. 


Mooresville,  Ind.,  Aug.  10. 
Editor  Horseless  Age: 

Will  you  please  answer  in  your  columns  of  conununications 
in  The  Horseless  Age  the  following:  In  a  gasoline  engine 
what  proportion  ought  the  area  of  the  inlet  and  exhaust  valves 
bear  to  the  area  of  the  piston  head  ? 

Yours  respectfully, 

A.  B.  CALVERT. 


If  we  consider  two  cylinders  of  the  same  diameter,  in  which 
the  one  has  a  stroke  of  different  length  from  the  other,  it 
is  evident  that  the  one  with  greater  stroke  will  require  ampler 
valve  surface  than  the  other.  Similarly  with  two  engines  of 
like  dimensions  as  to  diameter  and  stroke,  but  running  at 
different  speeds. 

Theoretically,  therefore,  we  may  say  that  the  area  of  the 
valves,  inlet  and  exhaust,  should  bear  a  definite  ratio  to  the 
volume  and  the  speed.  The  amount  of  compression  space  and 
its  effect  upon  this  proportion  is  a  factor  not  easily  de- 
termined, and  the  practice  among  the  several  manufacturers 
does  not  seem  based  upon  any  generally  accepted  rule.  This 
divergence  is  due,  doubtless,  to  the  points  cropping  up  in 
design  having  varied  the  values.  Thus  the  larger  the  valve 
the  less  friction,  the  more  even  charge,  the  quicker  and 
more  complete  the  evacuation  of  the  products  of  combustion, 
etc.  Against  this  series  must  be  placed  the  less  expense  in 
machinery  of  a  small  valve  and  seat,  the  less  distortion  by 
heat,  and  the  greater  ease  of  operation  and  repair,  which 
mean  longer  periods  of  cam  surface  efficiency  as  well  as  con- 
tinued activity  of  the  enpne.  At  best  the  matter  is  a  com- 
promise, sometimes  carfied  to  the  extreme,  where  the  de- 
signer takes  both  horns  of  the  dilemma  and  fits  a  small  supple- 
mentary valve  to  relieve  the  pressure  upon  a  large  one. 

The  writer  has  in  hand  some  material  for  The  Horseless 
Age  illustrative  of  explosive  engine  practice,  here  and  abroad, 
and  will  welcome  any  data  based  upon  actual  experiment. 

R.  I.  C. 

♦ 

Why  Are  Qas  Engines  Single  Acting? 

San  Francisco,  Cal.,  Aug.  10. 
Editor  Horseless  Age: 

I  should  like  to  submit  to  your  engineer  for  answer  through 
the  columns  of  The  Horseless  Age  this  question:  Why  are 
nearly  all  gas  engines  made  single  acting,  and  what  would  be 
the  disadvantage  of  their  receiving  an  impulse  through  both 
ends  of  the  cylinder  the  same  as  a  steam  engine? 

Truly  yours. 

C  E.  HOWARD. 


The  main  difficulty  with  an  explosive  engine  is  the  high  tem- 
perature after  ignition  and  the  consequent  disadvantages.  It 
is  no  easy  matter  to  keen  the  cylinder  cool  enough  to  prevent 
deterioration  of  the  metal  surfaces  and.  on  the  other  hand,  ob- 
tain the  high  temperatures  incidental  to  complete  and  econom- 
ical combustion  of  the  charge.  The  cylinder  of  a  steam  engine 
cannot  be  too  warm  from  a  theoretical  standnoint — to  offset 
cylinder  condensation,  etc. — hence  the  design  of  the  two  classes 
of  motors  involves  entirely  different  treatment. 

A  gas  engine  in  which  the  piston  received  an  impulse  on  each 
side  would  subject  the  piston  rod  and  packing  to  severe  con- 
ditions, and  there  is  no  obvious  way  of  protecting  the  rod.  al- 
though the  piston  can  be  suitably  relieved.  See  answer  to 
R.  T.  N.,  July  12,  1899.  R.  I.  C. 
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The  **Main'*  Zinc  Cell. 
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MINOR  MENTION. 


Colorado  Springs,  Colo.,  Aug.  23. 
Editor  Horseless  Age: 

Referring  to  the  article  upon  storage  batteries  in  your  issue 
of  July  5,  will  you  kindly  inform  me  if  sheet  zinc  may  be 
employed  in  place  of  copper,  zinc  plated,  as  one  of  the  elements 
of  the  "main"  cell  there  described?  If  not,  will  you  describe 
the  best  method  of  plating  the  copper — that  is,  the  correct 
bath  to  use  to  obtain  best  results? 

Yours  respectfully, 

W.  O.  ANTHONY. 


Sheet  zinc  will  not  do  unless  renewed  very  frequently,  ow- 
ing to  the  uneven  action  of  the  current,  both  in  charging  and 
discharging. 

For  the  electrolyte  mix  up  a  solution  of  sulphuric  acid  and 
water  to  1.2  sp.  grav.  corresponding  to  about  20  per  cent. 
acid  to  80  per  cent,  water,  and  dissolve  about  i  lb.  of  metallic 
zinc  in  it  (for  100  ampere-hour  cell)  oxide  of  zinc  can  be 
used  Amalgamate  the  copper  with  metallic  mercury  or,  what 
is  easier,  mix  an  ounce  of  bisulphate  of  mercury  in  the  solu- 
tion; this  will  amalgamate  the  copper  as  soon  as  they  are 
dipped  in.  It  is  also  necessary  to  put  mercury  in  the  cell  as 
described.  The  copper  will  begin  to  plate  as  soon  as  the 
charging  begins,  which  should  not  be  delayed.         H.  E.  D. 


Boston,  Mass,  Aug.  25. 
Editor  Horseless  Age: 

Can  you  give  me  some  information  in  regard  to  gasoline? 
How  can  its  specific  gravity  be  tested?  Can  you  refer  me 
to  the  best  authority  on  the  subject? 

W.  A.  FAVER. 


1.  The  specific  gravity  of  gasoline  is  measured  by  an  in- 
strument called  a  hydrometer,  made  by  some  thermometer 
manufacturers. 

2.  We  would  recommend  Professor  Boverton  Redwood's 
work  on  petroleum  and  its  products. — Ed. 


Wants  an  Ignition  Dynamo. 


Toronto,  Ont.,  Aug.  23. 
Editor  Horseless  Age: 

Kindly  inform  me  where  I  can  obtain  a  dynamo  sufficiently 
powerful  to  ignite  two  gas  engines  of  4  h.p.  each.  The 
engines  are  coupled  together,  and  have  but  one  i8-in.  fly  wheel, 
to  which  the  dynamo  will  be  connected  by  belt.  The  engines 
have  variation  of  speed  from  200  to  900  revolutions  per  minute. 
Kindly  reply  at  your  earliest  convenience,  and  oblige. 

Yours  truly, 

E.  GUY. 


WANTED. 

Special  contributors  to  The  Horselkss  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York. 


Shuger  Bros.,  Coldwater,  Mich.,  are  building  a  motor  car- 
riage to  weigh  500  lbs. 

The  Baltimore  Automobile  &  Mfg.  Co.  have  moved  their 
office  to  their  factory,  872  Park  Ave. 

The  Tcrre  Haute  Carriage  &  Buggy  Co.,  Terre  Haute,  Ind., 
is  said  to  be  contemplating  the  manufacture  of  motor  vehicles. 

Frank  D.  Maltby,  10  Clinton  St.,  Brooklyn,  N.  Y.,  will 
establish  a  motor  emporium  in  connection  with  his  bicycle 
business. 

The  MacLearn  Automobile  Co.  has  been  incorporated  in 
New  Jersey  with  $100,000  capital  by  John  P.  MacLearn,  Wm. 
A.  Black  and  W.  W.  Hise. 

The  Oakman  Motor  Vehicle  Co.  expect  to  retain  and  en- 
large their  present  plant  at  Greenfield,  Mass.,  devoting  it  to  the 
supply  of  the  New  England  trade. 

There  is  such  opposition  to  a  trolley  at  Morristown,  N.  J., 
that  motor  omnibuses  are  likely  to  be  introduced  before  the 
trolley  company  can  get  a  franchise. 

Gaston  Vinet,  25  Rue  Brunei,  Paris,  dealer  in  automo- 
biles and  accessories,  wishes  to  take  the  continental  agency 
for  some  American  manufacturer  of  motor  vehicles. 

Hugh  Kelley,  of  71  Wall  St.,  New  York,  who  has  large  in- 
terests in  Cuba,  has  lately  had  a  steam  traction  engine  built, 
which  carries  30  tons  of  sugar  cane  on  trailing  wagons. 

George  Wattereau,  owner  of  the  onmibus  line  between  Grass 
Valley  and  Nevada  City.  Cal.,  has  placed  an  order  for  four 
motor  vehicles,  each  to  scat  sixteen  persons.  The  fare  will 
be  reduced  from  25  cents  to  15  cents. 

The  organization  of  the  Woods  Motor  Vehicle  Co.  to  take 
over  the  business  of  the  Fischer  Equipment  Co.,  Chicago. 
111.,  has  been  perfected.  A  large  factory  will  be  built  on 
Wabash  Aveiuic,  Chicago,  and  a  New  York  office  will  be 
opened. 

The  Detroit  Automobile  Co.,  recently  organized  at  De- 
troit. Mich.,  has  secured  the  plant  of  the  Detroit  Motor  Co.,  at 
Cass  Ave.  and  the  railroad.  Machinery  is  being  installed,  and 
it  is  expected  that  carriages  will  be  put  on  the  market  before 
the  first  of  the  year. 

A  new  Maine  corporation  is  the  Atlantic  Automobile  Mfg. 
Co..  capital  $500,000.  The  incorporators  are  H.  A.  Rens,  King- 
ston. Mass.;  W.  I'.  Marsh.  T..  J.  Wilber.  E.  H.  Reynolds  and 
A.  R.  I^larsh.  of  Brockton,  Mass.,  and  O.  C.  Bird,  East 
Bridpfcwatcr.  Ma<*:. 

A  syndicali-  lia^  purcliasi-d  the  bicycle  plants  of  the  Massey- 
Tlarris  Co..  Toronto;  TT.  A.  T.ozier  &  Co.,  Toronto  Junction; 
the  Goold  Bicycle  Co.,  Mon!f«»r(l.  and  the  Welland-Vale  Co., 
St.  Catherines,  all  in  Ontario,  Canada  :  has  capitalized  the  com. 
bincd  enterprise  at  $6,000,000,  and  will  at  once  take  up  the 
manufacture  of  motor  vehicles. 
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OUR  FOREIGN  EXCHANGES. 


An  Australian  Steam  Carriage. 

The  Autocar  illustrates  a  steam  carnage  built  by  Herbert 
Thomson,  of  Melbourne,  Australia.    The  carriage  is  thus  de- 
ribed : 

I  "It  is  a  four-wheel  phaeton  built  of  fiddle  back  ash  and  silky 
^ak;  the  workmanship  is  high  class.  It  seats  six  persons,  in- 
cluding the  driver.  The  wheels  are  38  in.  and  48  in.  in  diam- 
cter»  fitted  with  2!i-in.  Dunlop  pneumatic  tires.  It  is  easily 
steered  by  a  hand  lever  controlling  the  front  wheels.  The 
engine  is  a  vertical  compound,  tandem  cylinders,  if*^  in.  and 
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AUSTRAUAN   STEAM    CARRIAGE, 

3  in.  diameter,  and  3  in,  stroke;  it  is  fitted  with  a  single  slide 
valve,  which  actuates  both  cylinders;  it  has  one  steam  chest. 
The  engine  runs  up  to  1,000  revolutions  per  minute.  The 
generator  is  placed  under  the  seat,  its  size  being  14  tn.  x  18  in. 
X  18  in.,  and  it  is  tested  to  600  lbs.  The  feed  water  is  heated 
to  the  boirmg  point  with  exhaust  steam,  before  entering  the 
generator,  and  the  feed  pump  is  so  fitted  as  to  be  always 
pumping  water.  The  fuel  is  ordinary  kerosene  oil,  flash  150"*. 
the  generator  being  automatic.  The  exhaust  steam  is  passed 
through  a  condenser  under  the  carriage,  the  steam  being  con- 
densed and  the  water  used  again  in  the  generator,  thus  doing 
away  with  having  to  carry  a  large  quantity  of  water.  The 
speed  of  the  car  is  controlled  by  a  throttle  valve  placed  near 
the  hand.    The  weight  of  the  machine  is  1,050  lbs." 


Automobile   Club's    Storage    Battery 
Tests. 


The  result  of  the  storage  battery  tests  organized  by  the 
Automobile  Club  of  France  has  recently  been  published  for 
the  months  of  June  and  July.  The  follnwing  tablo  gives  the 
perccTilage  of  efficiency;  the  initial  following  each  name  desig- 
nates the  nationality  of  the  contestant: 


le 


No.                                                 Namhs.  June.  July. 

1  Soci^t<^  Travail  Electriqyc  des  Mcftaux  (F.) 73-4  7^.5 

2  Soci^t6  Generale  Electrique  dc  Nancy  (F.). . » . . .  60.6  65.1 

3  Socifit6  Fran-faise  Tudor  (F.) 65.6  65.8 

4  Socifete  Be!ge  Tudor  (B.) ........._.  56.6  30.2 

7  Societe  Cruto(It.) 0  3  71*2 

8  Lagarde  (F. )......      69.5  38.1 

9  Wustc  et  Rupprech  (Aust. ).••-* 3^-^  22.2 

10  Compagnie  Blot  (F.) 73-^  74- 1 

U  Fulmen  (F,) 75  6  68.3 

It  PheoixIF.) ,.. 61.9  69.Q 

13  Phenix(F.)   58*2  26.5 

16  Hatha  way  {E.) 

17  Soc.  Soudures  filccirolytiqucs  (F*) ,. 57*5  42.8 

18  F.  Heimel  (Aust,). * 44-2  42.6 

19  Pope  et  son  (E.) 70*1 

21  Ph6nix  (F.) 

22  Popectson  (E.) 62.5  59*7 

23  F.  Heimel  (Aust.) 35-5  9-^ 

Some  of  these  batteries  are  already  thrown  out  of  compe- 
tition because  they  short  circuited  four  limes.  Nos,  23,  I9»  8 
and  18  are  in  this  category.  No.  4  short  circuited  twice,  17 
and  13  three  times  and  11  once. 

The  artificial  shaker,  which  was  devised  to  secure  as  far  as 
possible  the  conditions  of  road  traction  while  the  batteries 
were  under  test^  did  not  work  as  well  as  anticipated. 


The  Aytomobile  Annual. 


A  comparison  ol  the  new  edition  of  Thevin  &  Houry's 
"Annuaire  general  de  TAutomobile"  with  last  yearns  edition 
will  give  some  idea  of  the  astonishing  growth  of  the  motor 
vehicle  industry  in  France  and  other  European  countries  dur- 
ing  the  past  twelvemonth.  The  present  volume  contains  1.200 
pages,  while  the  previous  year's  had  but  675.  A  summary  of 
this  great  directory  gives  the  following  results  by  countries: 

TABLE  OF  THE  EUROPEAN  MOTOR  VEHICLE  TRADE. 


Paris ., 

Provinces*. ,,.,., 

France. 

Germany, . , 

Austro-Hungary. 
Belgium......    .. 

Spai  n 

Great  Britain, ., . 

Italy. 

Netticrlands 

Switzerland 

Other  Countries. 


79  3S  730 

928  1060  3209 

998  1095  3939 

68  57  no 


50  1065 

215  4541 

265  5606 

. . , .  268 


No  riore  Electric  **  Fiacres  "  in  Paris. 


The  electric  cabs  of  Parts  have  ceased  to  be  public  cabs— 
"fiacres,*'  as  they  were  termed  according  to  the  police  regula* 
tions — and  have  been  put  under  another  classification — 
**voitures  de  grande  remise/'  whose  motormen  make  their 
own  terms  with  their  clients.  The  change  is  variously  ex- 
plained, hut  is  taken  to  indicate  an  unsatisfactory  state  of  af- 
fairs at  the  financial  end  of  the  Paris  electric  cab  promotion 
scheme.  The  datly  expense  of  operating  an  electric  cab  in 
Paris  is  estimated  at  about  $4,  but  the  item  of  the  maintenance 
of  batteries  is  undoubtedly  underestimated.  The  cost  of 
maintaining  a  horse  cab,  the  same  authority  says,  is  a  little 
cheaper. 

The  Compagnie  dcs  Petit s  Voitures.  which  has  been  operat- 
ing the  cabs,  gives  as  a  reason  for  the  change  that  constant 
complaints  were  made  to  the  Prefect  of  Police  by  patrons  of 
the  cabs  because  of  the  refusal  of  the  motormen  to  charge  by 
the  hour  or  the  mile,  as  they  were  required  to  do. 
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UNITED  STATES  PATENTS. 


Na.  63 T43S~SeU- Propelling  Vehicle.— Reuben  H.  Plass,  of 
New  York,  N,  Y.,  Assignor  lr>  Isabt-lla  C.  Plass^  of  Same 
Place.    Application  Filed  Jan.  g,  iSgg. 

Fig.  I  is  a  perspective  view  of  a  delivery  wagon  having  the 
invention  applied  thereto.  Fig.  5  is  a  side  view  showing  the 
engine  and  its  clutch  in  operative  position.  Fig.  6  is  a  plan 
view;  and  Fig.  7  is  a  front  view  of  the  engine  and  its 
supports,  the  clutch  heing  shown  in  section. 

The  engine  is  mounted  on  upright  rods  B'  B'  B*  B'.  which 
are  respectively  pivoted  on  horizontal  rods  B*  attached  to 
the  frame  of  the  vehicle.  Each  of  tlie  rods  B'  B'  B'  B'  is 
pivotally  cr>nnected  at  their  upper  ends  at  points  b  to  the  en- 
gine. The  rods  B'  B'  have  downward  extensions  h'  b',  to  the 
lower  ends  of  which  arc  pivotally  connected  a  rod  B*.  A  kver 
B'  is  pivotally  connected  at  a  point  h*  to  the  rod  B\  and  the 
rod  B*  is  pivoted  in  an  extension  B*  from  the  frame  of  the 
vehicle.  This  construction  permits  of  the  shifting  of  the 
engine  B  by  moving  the  ievcr  B\ 


The  main  shaft  C  of  the  engine  is  provided  with  a  friction 
wheel  C.  which  is  arranged  in  contact  with  a  friction  wheel  C*, 
arranged  en  the  end  of  a  shaft  C*,  which  is  mounted  in  bear- , 
ings  projecting  from  the  frame  of  tlie  engine.  Loosely| 
mounted  on  the  shaft  c'  is  a  friction  wheel  C,  which  is 
provided  in  its  outer  face  with  a  tapering  opening  adapted  to 
receive  a  block  C  which  is  connected  to  the  shaft  C*  and 
adapted  to  slide  thereon.  The  block  C*  is  provided  with  a 
groove  c,  which  receives  the  fork  end  of  a  lever  C*.  which  ex- 
tends to  a  position  near  the  front  of  the  vehicle  and  by  which 
the  block  C*  is  capable  of  being  slid  on  the  shaft  C 

The  wheel  C  being  always  in  contact  with  and  acttiated 
by  the  wheel  C  on  the  shaft  of  the  engine,  it  will  be  clear  that 
by  manipulating  the  lever  C  the  friction  wheel  C*  may  be 
caused  to  move  with  or  be  detached  from  the  shaft  C*  It 
will  also  l)e  seen  that  by  varying  the  contact  between  the 
parts  of  the  clutch  formed  by  the  block  C*  and  the  opening  tn 
the  wheel  C*  the  relative  speeds  of  the  wheels  C  and  C*  may  be 
varied  at  will. 

Mounted  on  a  frame  D,  depending  from  the  body  of  the 
vehicle,  are  the  two  friction  wheels  D'  and  D'.  The  frictiom 
wheel  D'  is  arranged  to  be  always  in  contact  with  the  friction 
wheel  A*  on  the  axle  of  the  vehicle  and  the  wheel  D*  is  ar- 
ranged to  be  always  in  contact  with  the  wheel  D', 

By  connecting  the  friction  wheel  C  with  the  driving  shaft  of 
the  engine  and  by  moving  the  engine  through  the  lever  B*  to 
bring  the  friction  wheel  C*  into  contact  either  with  the  friction 
wheel  D'  or  D"  the  vchiclt  will  he  driven  in  one»direction  or 
the  other.    When  the  parts  move  in  the  direction  indicated  by 
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BRITISH  PATENTS. 


No.  6606— Improvements  in  Motor  Road  Vehicles. — Pope 
Mfg.  Co.,  Hartford,  Conn.    Application  Filed  March  27,  i899- 

1  he  running  gear  is  composed  of  two  parts,  one  of  which  is 
spring  suspended  and  supports  the  body  of  the  vehicle  with  the 
occupants,  while  the  other  part  supports  rigidly  all  of  those 
parts  of  the  mechanism  which  are  necessarily  aligned  and  is 
connected  with  the  first  part  by  a  llexible  or  universal  joint  at 
one  end,  while  the  other  end  is  carried  by  the  driving  wheels. 
The  forward  end  of  the  second  part  has  a  llexible  connection 
with  the  first  part,  so  that  it  shall  have  three  points  of  sup- 
port (the  single  joint  and  the  two  wheels)  so  that  it  can 
always  accommodate  itself  to  a  warped  road  surface.  Such 
connection  may  be  effected  as  represented  in  Figs.  2  and  3, 
in  which  the  forward  end  of  the  substantially  triangular  frame 
C  C*  has  a  bracket  arm  C"  which  rests  upon  a  small  elliptic 
spring  A*  carried  by  the  front  axle  B,  this  spring  allowing  the 
necessary  freedom  of  movement  in  every  direction.  It  may 
also  be  effected  as  shown  in  Fig.  4,  and  in  Figs.  12  and  13  also, 
in  which  the  front  axje  or  one  of  the  tranverse  bars  of  the 
body  frame  is  provided  with  a  depending  bracket  A*,  forming 
a  socket  in  which  is  received  the  head  of  a  bracket  arm  C*, 
extended  from  the  forward  end  of  the  other  or  gear  frame. 
The  rear  end  of  this  part  of  the  frame  is  supported  directly 
by  the  driving  axle  and  wheels. 

In  the  drawings  a  single  motor  E  is  shown,  the  casing  E* 
of  the  motor  and  the  gear  inclosing  casing  E"  being  repre- 
>.cnted  as  secured  together,  virtually  forming  one  rigid  struc- 
ture, supported  at  its  forward  end  by  the  transverse  bar  C^ 
and  at  its  rear  end  by  the  driving  axle  and  wheels.  The  shell 
or  casing  E"*  completely  incloses  all  of  the  parts  of  the  driving 
mechanism,  including  the  change  gear  and  the  clutch,  and  has 
no  openings  except  for  the  rear  or  driving  axle,  the  connection 
to  the  change  gear-controlling  devices,  the  connection  to  the 
brake-actuating  devices,  and.  it  may  be.  the  driving  shaft.  All 
parts  of  the  driving  mechanism  are  thus  fully  protected  from 
dust  and  can  be  flooded  with  oil  and  kept  clean. 

The  driving  mechanism.  Fig.  5,  comprises  two  motor  shafts 
represented  at  E*  E".  For  convenience  in  coupling,  the  end  of 
each  shaft  is  cut  or  rabbeted  transversely  to  half  its  diameter, 
and  between  the  two  shafts  and  in  alignment  therewith  is  an 
intermediate  section   E*  which  has  its  ends  .correspondingly 


cut  or  rabbeted  to  half  its  diameter  to  fit  the  corresponding 
ends  of  the  motor  shaft  E",  as  indicated  at  e*.  Clamps  E^  are 
secured  about  the  joints  thus  formed,  bringing  all  parts  to 
center  without  difficulty  and  securing  them  firmly  together. 
The  driving  pinion  E"  is  fast  upon  the  intermediate  shaft 
section  E*,  meshing  with  an  intermediate  gear  E^  which 
meshes  in  turn  with  a  gear  E*  mounted  loosely  on  the  change 
gear  shaft  F.  The  gear  E*  forms  one  member  of  a  friction 
clutch  of  ordinary  construction.  The  other  member  is  indi- 
cated at  E*,  being  splincd  on  the  shaft  to  rotate  therewith, 
although  free  to  move  longitudinally  thereon,  thereby  provid- 
ing for  the  coupling  and  uncoupling  of  the  motor  with  or 
from  the  driving  mechanism  and  driving  wheels.  The  em- 
ployment of  a  friction  clutch  permits  the  driven  parts  to  be 
brought  to  speed  gradually,  and  the  location  of  the  clutch  be- 
tween the  motor  and  the  change  gear  prevents  the  breaking 
of  gear  teeth  when  changes  of  speed  are  effected.  The 
change  gear  shaft  F  is  movable  longitudinally  to  effect  the  en- 
gagement, by  means  of  a  spline  or  key  f,  with  one  or  the  other 
of  the  several  driving  gears  which  are  supported  concentrically 
with  the  shaft.  For  convenience  in  effecting  the  longitudinal 
movement,  the  shaft  may  be  formed  at  its  ends  with  circum- 
ferential rack  teeth  f*  which  are  engaged  by  a  pinion  to  be 
referred  to  hereinafter.  The  several  driving  gears  P,  P  and 
F'  are  supported  concentrically  with  the  shaft  F,  but  are  not 
supported  by  the  shaft,  and  in  consequence  of  this  freedom  of 
the  gears  from  the  shaft  there  is  no  burring,  cutting  and  wear- 
ing of  the  parts  in  use.  which  would  otherwise  make  the  move- 
ment of  the  parts  hard  and  would  eventually  render  them  use- 
less. Each  gear  is  provided  with  an  extended  hub  f.  the 
several  hubs  being  supported  in  outside  bearing  brackets  F* 
which  arc  secured  to  the  casing  E^  each  hub  being  formed  in- 
ternally with  teeth  or  keyways,  as  indicated  at  f*  in  Fig.  7, 
for  engagement  with  the  spline  f  of  the  change  shaft  F. 

The  driven  gears  G'.  G^  and  G',  which  correspond  and  re- 
main always  in  mesh  with  the  gears  F\  P  and  F*  respectively, 
are  secured  to  or  formed  upon  the  driving  member  G  of  the 
balance  gear.  All  of  the  parts  being  rigidly  supported  by  the 
casing  E'  and  the  running  gear,  and  the  parallelism  of  the  axis 
of  rotation  being  always  maintained,  the  maintenance  of  the 
proper  gear  distance  and  the  smooth  running  of  the  gears  are 
always  assured. 

The  driving  member  G  of  the  balance  gear  is  a  frame  or  shell 
which   may  be  made   in   separate  parts,   for  convenience    in 
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\j  Ki\  manufacture,  which  parts  may  be  secured  together  by  bolt 5 
g,  and  is  provided  with  two  extended  hub  bearings  g\  Pinions 
U'  and  G*,  intermeshing  (see  Fig.  6),  arc  carried  by  the  driving 
member  G  and  mesh  respcciively  with  two  gears  C*  G*  which 
are  mounted  concentrically  with  the  said  driving  member, 
being  secured  each  to  the  inner  end  of  one  of  the  sleeves  G\ 
,- ,  at  the  outer  end  of  which  is  secured  the  corresponding  driving 

!    I  wheel  D  of  the  vehicle.    A  stiffening  bar  G*  runs  through  the 

-^  t  '  two  sleeves,  from  wheel  center  to  wheel  center.     The  advan- 

tages  of  a  practically  solid  axle  are  thus  secured,  and  the  parts 
are  s>Tnmetricallv  arranged,  with  the  balance  gear  practically 
in  the  center. 

The  controlling  devices,  comprising  in  this  instance  means 
for  coupling  and  uncoupling  the  motor  and  the  driving  mcch- 
!   I  an  ism  and  nteans  for  changing  the  speed  of  the  vehicle,  are 

I   I  arranged  to  be  operated  by  a  single  handle  H.  which  has  a 

l^,;  movement  of  rotation  about  its  own  axis  to  actuate  one  set  of 

means  referred  to.  and  another  movement  of  rotation  about 
the  axis  of  its  supiJorting  shaft  H\  to  actuate  the  other  set  of 
means  referred  to.  Provision  is  also  made  whereby  the  move- 
ment to  effect  a  change  of  speed  cannot  be  made  until  and 
unless  the  movement  to  uncouple  the  motor  and  the  driving 
mechanism  had  been  made.  -  As  represrnted  in  the  drawing, 
reference  being  had  particularly  to  Figs,  i,  8,  g,  lo  and  ii,  the 
•  handle  H  is  rotatably  mounted  iti  the  sleeve  h  which  is  secured 
to  the  upper  end  of  the  hollow  shaft  H\  mounted  in  suitable 
bearings  on  the  body  of  the  vehicle.  At  the  lower  end  of 
the  shaft  H^  is  secured  an  arm  IP  which  i^  connected  by  a  rod 
O,  H*  with  the  lever  H*.  pivotally  secured   to  the  part  of  the 

1    '  running  gear  or  frame  which  supports  the  driving  mechanism. 

I   j  A  rod  W  connects  the  lever  H*  with  a  rack  bar  H"  which  is 

^  mounted  in  a  suitable  guidcway  secured  to  the  gear  casing  E'. 

A  long  pinion  FP  (sec  particularly  Fig-  5)  is  also  supported  in 
suitat>le  bearings  by  the  gear  casing  E*  to  engage  the  rack  IP 
I  and  the  rack  teeth  f  of  the  change  shaft  F,  whereby  the  oscil- 

I    2  1  at  ions  of  the  handle  H  in  one  direction  or  the  other    will 

cause  a  corresponding"  longitudinal  movement  of  the  change 
I    !  shaft  F  and  the  engagement  of  its  keys  f  with  one  or  the  other 

nf  the  driving  gears  F\  P,  F*.  Tubular  extensions  e*  may 
he  secured  to  the  gear  casing  E*  to  accomodate  the  movement 
of  the  shaft  F  and  protect  it  from  dust. 
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SPECIAL   NOTICES. 


FOR   SALE. 

$75,000  treasury  stock  in  a  carriage  manufacturing 
plant  established  over  twenty-five  vears.  Increased 
capital  to  add  manufacturing  AUTOMOBILES. 
Apply  to  RIGGS  &  COMPANY,  Business  and  Finan- 
cial Brokers,  575-577  Bourse,  Philadelphia,  Pa. 

WANTED. 

Gasoline  carriage,  second-hand.  Give  make,  age, 
condition  and  price.     Address 

F.  S.  GODFREY, 

Grand  Rapids,  Mich. 


Provision  is  made  for  preventing  accidental  movement  of 
the  handle  H,  a  notched  arc  11*  being  secured  in  a  fixed 
position  near  the  upper  end  of  the  shaft  H^  and  the  handle  H 
being  notched  or  flattened  as  at  h^.  When  the  handle  is 
turned  upon  its  own  axis  so  that  its  notch  h*  will  clear  the 
upper  edge  of  the  arc,  the  handle  can  be  moved  to  one  side  or 
the  other,  but  when  the  handle  is  turned  upon  its  own  axis 
to  any  other  position  it  must  engage  one  or  the  other  of  the 
notches  h*  in  the  arc  H*  and  so  be  locked  from  movement  to 
one  side  or  the  other.  This  rotary  movement  of  the  handle 
upon  its  own  axis  is  taken  advantage  of  to  effect  the  coupling 
and  uncoupling  of  the  motor  and  driving  mechanism,  the 
movement  to  release  the  handle  uncoupling  the  motor  and  the 
driving  mechanism,  so  that  the  driving  mechanism  is  always 
connected  from  the  motor  whenever  a  change  of  the  speed 
gears  is  effected.  As  represented  in  the  drawings  (see  par- 
ticularly Fig.  10)  the  shaft  H*  above  referred  to  is  a  hollow 
shaft  or  sleeve  and  receives  within  it  a  longitudinally  movable 
bar  I  formed  near  its  upper  end  with  rack  teeth  i  fur  engage- 
ment by  a  pinion  P  secured  to  or  formed  on  the  rotatable 
handle  H,  whereby  the  rotation  of  the  handle  to  release  it  from 
the  arc  H"  produces  a  longitudinal  movement  of  the  bar  I. 
The  other  end  of  the  bar  I  is  connected  to  a  bell  crank  P 
which  in  turn  is  conectcd  by  a  rod  I'  with  the  clutch-operating 
bell  crank  I*  shown  in  Fig.  i. 


Adv*rtU«aMiits  InMrtod  under 


this  hMulIng  at  $2.00  1 
Usne,  payable  In  advance. 


WANTED. 

Manufacturers  of  motor  vehicles,  motors  and  parts 
to  send  catalof^ues  with  discounts  to  W.  BARBER, 
Coney  Island  Cvcle  Path,  opposite  Park,  Brooklyn, 
N.  Y. 

3^*  Repairing  of  all  kinds  of  automobile  and  rub- 
ber tire  wheels. 


Motor  traps,  phaetons,  surreys  and  light  delivery 

vans,  at  $1,000  to  $r,2oo.       Light  weight   and    high 

power.     Also  motors  separate,  6  H.  P.,  wt.  200  lbs. 

Price,  $350. 

DURYEA   MFG.    CO.,  Peoria,  111. 


I       The  Columbia  Motor  and  Manufacturing  Co.  have 

I  established    their    offices    in    The    Pacific    Building, 

Washington,  D.  C.       Any  inventors  who  have  good 

patents  on   motor  vehicles,  and  wish   to  dispose  of 

them,  will  do  well  to  communicate  with  the  Company. 

OLUP  TYBERG^  Member  Am.  Soc.  M.  E., 

95  and  97  Liberty  Street,  N«w  York  City. 
Demigner  of  Oeneral  mnd  Speclml  Mmehinery, 

Drawings  JTndo.    Correapondemee  BoUeitsd. 

CONSULTING    ENGINEERS. 

ELECTRICAL  AND  MECHANICAL  B8AU6HT81IEIL 

Completo  Working  Drawings,  Tracings  and  Prints, 

Desig^as  for  Motor  Carriages,  Busses  and  Trucks, 

Improved  Power  Brakes  and  Steering  Gears, 
Address  Drawings  for  Pattern  Work  and  Speed  Jlegulaton. 

E.  VAN  VLEET  &  CO,.  34  OUver  Street,  Bosfon,  Mtse* 


BUBWIN  DETIBIIBLE 

PI|I|I|Q  made  for  Automo- 
U  n  II I R  U  biles,  in  sizes  to  suit 
all  requirements.  Prompt  deliv- 
eries made.     Address : 

BALDWIN  CYCLE  CHAIN  CO., 

WORCESTER,  MASS..  U.  S.  A. 

Graphite  Lubricants,  - 

ALL  KINDS.  ACCORDING  TO  WANTS. 

Special  preparations  for  Gears  of  Electric  Motors  and  for  CjrlindM*  of 
Motor  Engines.    Scad  for  drctilan  and  PrlCM< 

Joseph  Dixon  Crucible  Co.,   -  Jersey  City,  N.  J. 

Seamless  Cold  Drawn  Steel  Tubing, 
Shells,  Cylinders  and  Tanks, 

DROP  FORCINOS  AND  STEKL  STAMPINOS. 

JANNEY.  STEINMETZ  I  GO..  DnnI  BilMlig.  Pllltdilplli,  Pi. 


For  Air,  Qas,  Steam,  Azn- 
moDla  or  fluids  under 
pressure  and  ezploelTes. 

^^deamleis  Steel  Test- 
ed Tanks  of  Sundry 
Diameters. 
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In  the  • 

Interest  of  the 

AUTOMOBILE    INDUSTRY. 

ESTABLISHED    1895. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies,  10  Cents. 

OFFICE  OF  PUBLICATION 

Amcricai;>  Tract  Society   Building,   J^assau  and  Spruce  Streets, 

]SIEW    YORK. 
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Evolution  of  the  Motor  Vehicle  as  Shown  by  Patents. 
By  Leonard  Huntress  Dyer.  Part  2,  Steering  Gears,  page  7. 


THE  AMERICAN  MOTOR  CO. 


I^lflTlitestt  Btronarest,  Simplest  ITIotor  Made. 

Runs  toith  Gasoline,  Kerosene  or  Gas. 

FROM  1  TO  30  H.  P. 

IGNITION   OUTFITS 

ConsistinQ  of  AMBRICAN  COIL,  IGNITION  PLUG  and 
SPECIAL  PRIMARY  or  STORAGB  BATTKRlESf  only 
absolutely  reliable  wethod  of  eparhing  email  tnoiore     .    • 

ALSO   MANUFACTURERS   OK 

SPECIAL  WIRE  WHEELS,   REAR  AXLES,  DIFFERENTIALS,   CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES. 

IMERIGAN  MOTOR  CO.,    -      -    32  Broadway,  NEW  YORK. 


No.  2,  3'^  B.  H.  p. 


WE  ARE  NOW  READY  TO  TAKE  ORDERS  FOR  OUR 

NEW  MODEL  GROUCH  STEAM  CARRIAOE. 

A  PRACTICAL  ROAD  MACHINE.    CAN  BE  SEEN  AND  TESTED  AT  ANY  TIME. 

CROUCH  lUTOMOBIK  MllUFlCTURINIi  IND  TBlRSPOBmiOl  COMPIHT. 

OFFICE    AND    FACTORY, 

North  Avenue  and  Oak  Street,         -         -         BALTIMORE,  MD. 


M^'i' 


THE 


Take  Your  Friends  with  You. 


QEOnETRIC  LINE 


I 


Of  tools  for  screw  machine  work  are  used  and  recom- 
mended b\'  all  leading  manufacturers  because  ihey  > 
possess  so  many   points    of   superiority  over  old 
methods. 

If  you  are  interested   in  screw   machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads, 
Adjustable  Collapsing   Taps,  and 

Adjustable  Hollow  Milling  Tools, 

Manufactured  by  the 

GEOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 


Fifteen  people  carried  at  the  rate  of  from  ten  to  fifieen  miles 
per  hour  at  a  total  cost  for  gasoline  of  less  than  one  cent  per 
mile.  This  would  c(»st,  on  the  ordinary  railroad  train,  thirty 
cents  per  mile  at  a  two  cent  per  mile  rate. 

Send   Ten  cents  for  our  larj^c  catalo^rue  and  ask  where  you 


can  f^et  a  machine. 


>.-^- 


\^m 


DESCRIPTIVE 
mklTER  OH  DEMUHD. 


THE  HAYNES-APPERSON  CO.. 

MANUFACTURERS  OF 

HYDRO-CARBON     MOTOR    CARRIAGES, 

KOKOMO,    IND. 


!fo.  »,  Sept  <;  UN. 


THE   HORSELESS   AGE. 


The  Diamond  Flat  Tread  Pneumatic  Motor  Tire  Has  Great  Speed. 

IT  SAVES  POWER  .    .    . 
THAT   MEANS  MONEY. 


A  N    Electric   Cab,  equipped  with    Flat   Tread 
TireSp  made  the  run  from  New  York  City 

to  Morris  Park  Race  Track  and  back,  and  had 

power  to  spare. 

The  Same  Cab  with  Round  Tires  equipped 

with  the   same    batteries,  traveled    only  75    per 

cent  of  the  distance  when  the  batteries  became 

exhausted. 

MADE    IN    AKRON,     OHIO, 


The  Diamond  Rubber  Company. 


DO  YOD  WANT  THE  BEST  MOTOR  CARRIAGE  ? 


##•««««, 


It  requires  a  running  time  of 
47  hours  and  34  minutes  for  the 

WINTON    . 


MOTOR 


W^ 


81,000.     NO  AGENTS. 


THE  WINTON  MOTOR  CARRIAGE  CO., 


CARRIAGE 

to  run  707.4  miles,  from  the  City 
Hall  in  Cleveland,  O.,  tu  the  City 
Hall  in  Ntw  York. 

We  hold  the  record. 

The  Winton  Hydro-Carbon 
Motor  Carnage  is  a  dimonsiraUd 
success. 

Send  your  name  and  get  our 
new  catalog. 

CLEVELAND,    OHIO, 
U.   S.  A. 
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HOLYOKE  MOTOR  WORKS, 


29  LAUREL  ST..  HOLYOKE,  MASS. 

GAS  AND  GASOLENE  ENGINES 
AND  GASOLENE  MOTOR  VEHICLES 

We  can  inrnish  First-class  CastiD([s  ai  all  Descriptions;  for  Gasolene  lotors  a  Specialty.    ■ 

Steel  Wire  Wheels  for  Motors,  presses"  and  "blES 

FOR  BAR  AND  SHEET  METALS.  M 


especially  adiLpted  for  all  kinds  of  vtotk  aa  tbe  MetAl 
Parte  of  Boraelew  Oarriasc^  ^^,  Ao* 


♦ 


WIIH 
e.B.iBS 


ID 


mi 


♦ 


Or  with  hubs  keyed  on  axle.  Any  diameter 
wheels,  and  any  section  rims* 

We  manufacture  steel  rims  of  all  sizes  and 
sectionSt  and  will  be  pleased  to  quote  on 
appl  cation. 

WESTON-HOTT  COMPANY. 

UTICA,  N.  Y. 


FEBRACUTE 
MACHINE  CO. 

BrMgttow.  M»m  U'\ti.  U.  S.  *. 

NEW    PROCESS 


Raw  Hide  Pinions 

are  Noiseless  and  Durable 


ladiBpensmbSm    to 


Motor  Vehicles. 


Tbe  Nev  Process  Raw  Hide  Co.. 

Syracuse,  N.  K,  U,  S,  i4., 

PMteate«s  mod  Sole  M^nutMctttrera, 


The 

American  Electric 
Vehicle  Co. 


are  the  pionetr*  in  Electric  \^ehicle  tx)nstruction. 

Our  new  improved  battery,  and  single  motor  equipment  ( paten te<1) 
make  us  also  the  leaders  in  the  field. 

In  speed,  ease  of  control,  economy  and  mileage  capacity,  we 
reach  the  up-to*date  timJt  of  perfedion. 

AMERICAN  ELECTRIC  VEHICLE  CO,, 


-^^u 


56-sS  \V.  Vun  Bua-n  Street, 


CHic4ao»  XJ.  S,  A, 


SEND  FOR  CATAtOOUK, 


a.  a.  Sept.  fi,  IML 


THE    HORSELESS    AGE- 


New  Subscribers  .... 

Let  your  subscription  begin  with  the  first  issue  of 
the  weekly,  April  5th,  and  the  beginning  of  the 
fourth  volume. 


In^xr^     tlie     t>^olc:     nunibetrai. 


\ 
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'raw ford   ^50:29  $35:22 


Bicycles 


le  all  advances  and  improvements  in 
bicycle  building. 


*  NO    BETTER  WHEEL  MADE- 

Handsomely   Illustrated    Catalogue   sent    on 
request. 


THE  CRAWFORD  MFG.  CO., 

HAGEKSTOWN,  MD. 

n«  lou.      asici««.      n.  ma.      lumou.      mn». 


MACHINE  TOOLS 

OF    EVERY    DESCRIPTION. 

SPECIALLY  ADAPTED  TO 
THE    MANUFACTyRE   OF 


stamp 

for 

Cftlalog, 


AUTOMOBILES 


PALMER  GASOLINE 

ENGINES.... 

Bitli  Stattoniry  tsd  Marint* 

UUHGIES. 
GtRllllGE  MOTORS. 


Electrlcil  Stipplitt. 

TeliphoDei. 


CATALOG. 

SPECIAL  AND  AUTOMATIC 

MACHINm 

DESiGHED  AND  CONSTBUCTEO. 


PALMER  BROS.,  m'anus.  conn. 


HE  GARVIN  MACHINE  CO, 


I 


ing  and  Varick  Sts.,  New  York. 


Drop 

Forcings 

To  Special  Order. 

Frcim  To  bin  Bronze, 
Copper^  Alurnlnum* 
Iron  Of  Steel,  (or  Auto- 
mobile-M,  biectdo  or  Steaiti 
Motors,  Uai  EhkIhw*, 


Wc  guarantee  qual- 
ity. We  can  make 
prompt  deliveries, 
ihrougli  fortunate 
earty  purchases  of 
steeL 


PHILADELPHIA: 
UIVIN  MACHINE  CO., 
North  Tib  Street, 


jUADS 


BERLIN  : 

DeuL^che  GarTln-Mft.*<  1iln<Mi  F«brfk 

Aktldn^fjidt.si'hiift, 

IT  Burjr  s^nl^'!^^ 

IlKKLlK  C,  fciKltM43fY, 


J.H.WILLIAMS 
AGO. 

9-31  Richirdi  St. 

BROOKLYN, 
NEW  Y0RK. 
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VeL  1  Ke.  »,  Stpt 


THE  BEST 

Motor 

Vehicle 

Bearing 

(N  USE. 

Superior  to  any- 
ttilng  ever  tried 
for  steering. 

WRITE  FOR 
INFORMATION 
AND  PRICES. 


THE  BALL  BEARING  CO.,^S*- 


c»-52!5^^' UPRIGHT  DRILLS 

From  a  light  Friction  Drill  to  a  42-in.  B.  O.  P.  F.  Drill. 
SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co,, 

996  Ruby  Street,      =       Rockford,  111. 

Premier  Mannfacturing  Company, 

Steel  Crescent  anil  Flat  Base  Rims 

for  Wire  and  Wood  Wheels  and  for  Tires  from 
28  to  36  iflches  outside  diameter  and  from  1^ 
to  4  inches  in  cross  section.     \    \    \    \     \    \ 

We   also  have  a   complete  line    of  HUBS.   BEARINGS, 
SPOKES,  NIPPLES,  etc.,  etc. 


OATAL.0GU1 


U  RO ISJ     A  Rf=»  U(  C  AT*  O  N . 


HARTFORD,  CONNECTICVT. 


THE  HORSELESS  AGE. 

EVERY  WEDNESDAY. 
DEVOTED  TO  MOTOR  INTERESTS 


Vol.  IV. 


NEW  YORK,   SEPTEMBER   6,    1899. 


No.  23. 


THE    HORSELESS    AGE. 

E  P.  IHGEBSOLL,  Editor  and  Proprietor. 

PtraLiCATioN  Officx: 

American  Tract  Society  Building,     -     l5o  Nassau  Street, 

NEW    YORK. 

SUBSCRIPTION.  FOR  the  United  States  and  Canada. 
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Three- Wheelers. 


Various  attempts  have  been  made  both  here  and  abroad 
to  construct  three-wheeled  motor  carriages  that  should  prove 
as  reliable  on  the  road  as  four-wheeled  vehicles.  The  sav- 
ing of  the  differential  gear  and  the  fourth  wheel  and  axle 
is  a  strong  inducement  to  the  inventor  to  adopt  this  form 
of  construction.  Lighter  weight  and  lower  cost,  however 
are  obtained  by  the  sacrifice  of  something  more  important 
than  either  in  a  motor  vehicle — stability.  The  three-wheeled 
carriage  which  created  such  a  furore  in  Europe  three  years 
ago  have  been  waning  in  popularity  ever  since,  the  light 
four-wheeled  voiturctte  having  displaced  them  in  public  favor. 
The  single  drive  wheel  has  a  tendency  to  slew  on  wet  roads 
or  greasy  pavements,  resulting  not  infrequently  in  an  over- 
turn. 

The  motor  tricycle  is  a  different  class  of  machine,  intended 
for  expert  riders,  generally  of  bicycle  training,  who  do  not 


object  to  an  occasional  somersault  and  are  content  to  perch 
upon  a  bicycle  saddle  and  endure  the  punishment  of  Ameri- 
can roads.  Far  more  than  the  four-wheeled  carriage  the 
motor  tricycle  is  confined  to  good  roads. 


Wood  or  wire  Wheels. 

The  editorial  paragraphs  on  "Wood  or  Wire  Wheels"  in 
our  last  issue  have  called  forth  a  criticism,  which  will  be  found 
under  "Communications." 

The  paragraphs  referred  to  were  not  intended  as  a  full  ex- 
position of  the  relative  merits  of  wood  and  wire  wheels  for 
motor  vehicles,  but  merely  as  a  brief  statement  of  reasons  why 
some  manufacturers  prefer  wood  to  wire  wheels. 

Mr.  McCue,  in  his  letter,  says  that  the  defects  found  in  the 
wire  wheels  at  first  used  on  motor  carriages  were  due  to  over- 
loading and  faulty  construction.  This  is  undoubtedly  true,  but 
the  same  may  be  said  of  the  wooden  wheels,  whose  chief  faults 
he  correctly  describes.  In  other  words,  both  wood  and  wire 
wheels  must  be  specially  constructed  if  they  are  to  give  satis- 
factory service  in  motor  work.  Wood  wheels  of  horse  carnage 
pattern  and  wire  wheels  of  bicycle  make  are  alike  worthless. 

As  to  the  relative  merits  of  the  two  kinds  of  wheels  for  this 
purpose,  it  seems  in  keeping  with  the  widest  experience  to  say 
that  both  may  be  used  with  advantage  at  present,  and  that 
the  choice  must  depend  on  the  weight  and  style  of  the  vehicle 
and  the  conditions  of  the  road.  The  wire  wheel  is  better  suited 
to  light  vehicles  and  good  roads;  the  wood  wheel  to  heavy 
vehicles  and  rough  roads.  The  pneumatic  tire  is  a  very  neces- 
sary accompaniment  of  the  wire  wheel,  because  it  relieves  it 
of  much  of  the  vibration ;  the  wooden  wheel  is  a  suitable  shoe 
for  the  solid  tire,  because  it  absorbs  more  of  the  vibration  than 
the  wire  wheel. 

It  will  be  remembered  that  at  the  Liverpool  heavy  motor 
trials  last  year  some  metal  wheels  were  seen,  while  this  year 


/ 


THE    HORSELESS   AGE. 


Vol.  4.  No.  n,  SepL  I 


none  appeared,  and  the  accidents  of  the  previous  year  were 
avoided.  For  rough  roads  and  heavy  work,  therefore,  it  seems 
demonstrated  that  a  properly  constructed  wood  wheel  is  pref- 
erable. 

As  was  stated  in  the  last  issue,  however,  it  would  not  be  sur- 
prising to  see  metal  wheels  of  wire  or  other  forms  gradually 
displace  the  wooden  as  roads  improve. 


bcrs  and  to  the  world  by  taking  a  firm  position  on  this  ques- 
tion of  reckless  driving. 


A  Sound  Legal  Opinion. 

The  opinion  of  the  assistant  corporation  counsel  of  New 
York  City  on  the  legal  status  of  the  motor  vehicle,  reprinted 
on  another  page,  is  eminently  sound.  It  should  be  suitably 
inscribed  and  preserved  in  the  archieves  of  our  automobile 
clubs.  The  disabilities  under  which  the  motor  vehicle  now 
rests  are  due  to  prejudice  and  custom,  and  must  rapidly  be 
removed  as  enlightened  judicial  opinion  interprets  the  laws 
already  on  our  statute  books,  for  according  to  those  laws  the 
motor  vehicle  has  as  good  a  right  to  the  highway  as  any  horse 
conveyance. 

In  the  coming  days  when  the  superiority  of  the  motor  is  gen- 
erally recognized,  the  onus  of  prejudice  will  rest  upon  the 
horse,  and  justly,  for  reasons  often  enumerated  in  these 
columns. 


Crusade  Against  Reckless  Motoring  in 
Prance. 


The  news  from  Paris  of  a  contemplated  crusade  against 
fast  driving  of  motor  carriages  is  merely  the  inevitable  come 
at  last.  A  resolution  to  suppress  races  has  been  introduced 
in  the  General  Council  of  the  Seine  et  Oise,  and  steps  are  to 
be  taken  by  the  chauffeurs  themselves  to  reprulate  the  speed 
of  automobiles,  for  their  own  protection.  It  seems  that  a 
strong  sentiment  against  the  new  vehicle  is  forming  in  Paris 
and  the  suburban  districts  on  account  of  the  reckless  speeds 
at  which  motor  carriages  are  driven,  particularly  by  novices. 
The  gendarmes  are  powerless  to  control  the  crazy  chauflFeurs 
in  the  city,  and  in  the  country  many  hostile  demonstrations 
against  offenders  have  been  made,  impediments  having  been 
placed  in  the  roads  or  stones  hurled  at  them  in  some  instances. 

Inasmuch  as  the  orderly  element  must  suffer  for  the  sins 
of  the  lawless,  the  members  of  the  Automobile  Club  are  at 
last  beginning  to  see  the  necessity  of  taking  a  stand  in  favor 
of  a  reasonable  regulation  of  speed.  The  effect  of  the  club's 
races  and  its  acquiescence  in  the  reckless  behavior  of  many 
of  its  members  was  long  ago  foreseen.  It  would  have  been 
much  better  for  the  cause  if  the  club  had  taken  this  stand  at 
the  outset  and  discouraged  excessive  speed.  A  useful  lesson, 
however,  may  be  brought  home  to  this  side  of  the  .Atlantic. 
Our  own  Automobile  Club  should  profit  by  the  experience  of 
its  precursor  in  France  and  set  a  better  example  to  its  mem- 


A  weak  spot  in  the  motor  vehicle  is  the  nuts,  which  arc 
liable  to  work  loose,  owing  to  the  excessive  vibration  of  the 
road,  and  drop  off.  The  loss  of  a  nut  is  sometimes  the  cause 
of  a  serious  accident,  and  measures  should  be  taken  to  pre- 
vent it.  How  this  may  be  done  will  form  the  subject  of  an 
article  soon  to  appear  in  The  Horseless  Age. 


In  their  eagerness  to  secure  vehicles  immediately  some  per- 
sons are  paying  for  them  in  full  in  advance.  This  practice 
should  be  discontinued,  as  it  is  unbusinesslike,  will  lead  to 
loss  in  some  cases,  and  encourages  weak  and  unstable  enter- 
prises. ^ 

On  Oct.  I  Mr.  R.  I.  Clegg  will  take  the  position  of  me- 
chanical editor  of  The  Horseless  Age. 


An  Important  Incorporation. 

The  United  States  Motor  Vehicle  Co.  was  incorporated 
under  New  Jersey  laws  last  Friday  with  $1,500,000  capital  and 
has  purchased  valuable  patents  on  both  gasoline  and  electric 
systems. 

The  general  offices  of  the  company  in  the  Townsend  Build- 
ing, Broadway  and  Twenty-fifth  St.,  New  York,  will  be  occu- 
pied about  Sept.  25. 

The  company,  which  has  strong  backing,  and  is  under  the 
management  of  able  and  experienced  men  who  have  been 
prominently  identified  with  the  central  station  and  electric 
railway  business,  will  manufacture  electric  and  hydro-carbon 
veil  ides  of  new  design  for  both  pleasure  and  business  pur- 
poses. They  have  purchased  T.  W.  McCullough's  gasoline 
motor  and  motor  vehicle  patents  (Back  Bay  Cycle  &  Motor 
Co.,  Boston.  Mass.),  Harry  E.  Dey's  electric  system  and 
others. 

Inquiries  for  McCullough  motors  and  carriages  should  be 
addressed  to  the  company. 


Motor  Mail  Collection  at  St.  Louis. 


The  gasoline  carriage  of  the  St.  Louis  Motor  Carriage  Co., 
illustrated  in  our  last  issue,  was  recently  tested  by  Mr. 
Baumhoff,  the  postmaster  of  St.  l.ouis,  for  the  collection  of 
the  mail.  During  the  day  he  drove  the  machine  75  to  100 
miles,  and  was  much  pleased  with  its  performance,  collecting 
mails  on  the  downtown  circuit  in  25  minutes  that  require  45 
minutes  by  regular  postal  van. 

In  the  suburban  districts,  where  the  stops  were  not  so 
frequent,  the  saving  was  much  greater,  and  the  postmaster 
hopes  to  secure  an  appropriation  for  the  purchase  of  motor 
\ans. 


The  Perfect  Conii)Ound  Kerosene  Gas  &  Compressed  Air 
.\utomobile  Fire  Engine  &  Motor  Mfi?.  Co.  was  recently  or- 
lirani/ed  under  New  Jersey  laws  with  $500,000  capital,  to  man- 
ufacture motor  fire  engines.  The  incorporators  are:  G.  W. 
Draescl.  Chas.  A.  Kunzel,  Jr.:  Frank  Tenbcrt,  John  C.  S. 
Kelly.  Hoboken,  N.  J.:  Wm,  H.  Kessler,  Passaic,  N.  J.;  Paul 
JT.  Schmidt.  New  York. 
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Evolution  of  the  ilotor  Vehicle  as 
Shown  by  Patents. 


PART  2,   THB  STEERING  GEAR. 


By  Leonard  Huntress  Dyer. 


As  mentioned  in  my  paper  on  the  development  of  the  com- 
pensating gear,  it  is  not  exclusively  the  earlier  patents  that 
show  the  simple  and  crude  attempts  to  overcome  obstacles  and 
reduce  the  inventions  to  practical  forms,  as  would  be  supposed, 
but  rather  those  of  a  later  date,  the  applicants  for  which 
should  have  known  of  the  efforts  of  the  earlier  patentees  and 
been  guided  thereby. 

This  is  equally  true  in  regard  to  the  steering  gear;  some 
patents  of  a  comparatively  early  date  illustrate  devices  that 
are  in  successful  operation  to-day,  while  others  more  recent 
embrace  crude  and  apparently  inefficient  forms,  which  had  been 
tried  and  failed,  consequently  were  abandoned  by  other  in- 
ventors at  an  early  date. 

The  patents  to  be  enumerated  hereafter,  therefore,  while 
they  will  form  a  continuous  procession  in  the  evolution  of  the 
art,  will  not  form  a  chronological  sequence,  as  some  of  the  per- 
fected and  complete  devices  are  shown  in  very  early  patents. 

The  primitive  form  of  motor  vehicle  would  appear  to  be  the 
three-wheeler.  Leaving  out  of  the  problem  the  difficulty  of 
simultaneously  and  differentially  driving  the  two  back  wheels, 
which  difficulty  was  not  at  first  appreciated,  the  single  front 
wheel  could  be  mounted  in  forks  and  manipulated  by  a  simple 
handle,  wheel  or  tiller. 

This  simple  construction  is  clearly  shown  in  the  American 
patent  to  L.  W.  Coe,  granted  Feb.  20,  1872,  and  numbered 
123,809.  In  the  drawing  of  this  patent,  the  front  wheel  is 
shown  mounted  within  forks  in  very  much  the  same  fashion  as 
in  the  modern  tricycle,  except  that  a  tiller  is  substituted  for 
the  handle  bar  of  the  present  device. 

This  tiller  must  have  been  regarded  as  inefficient  for  the 
purpose,  as  giving  insufficient  power,  because  an  independent 
inventor  entered  the  field  at  a  somewhat  earlier  date  with  a 
more  complicated  but  more  powerful  device.  This  invention, 
patent  for  which  was  issued  Feb.  7,  1871,  to  C.  W.  Her- 
mance,  and  numbered  111,644,  relates  partially  to  means  for 
increasing  the  purchase  of  the  steering  handles.  The  single 
front  wheel  is  mounted  upon  forks  which  are  provided  with  a 
horizontal  toothed  sector.  A  vertical  or  nearly  vertical  steer- 
ing pillar,  carrying  handles  at  its  upper  end  and  provided  with 
a  pinion  at  its  lower  extremity,  is  used.  The  pinion  engages 
with  the  toothed  sector  and  produces  a  powerful  and  simple 
steering  device. 

A  somewhat  neater  device  for  accomplishing'the  same  pur- 
pose appears  in  the  patent  to  C.  H.  Warrington,  Nov.  30,  1880, 
No.  235,051,  which  .shows  a  single  steering  wheel  mounted 
upon  forks  and  provided  with  a  short  lever  at  right  angles  to 
the  carriage.  This  is  operated  by  means  of  a  horizontal  link. 
The  link  has  formed  thereon  a  toothed  rack,  which  engages 
with  a  pinion  on  the  steering  pillar.  The  latter  carries  the 
operating  handles. 

A  means  of  doing  away  with  the  fork  is  shown  in  the  patent 
to  J.  B.  McKinley,  No.  111,761,  of  Feb.  14.  1871,  having  a 
single  wheel  mounted  upon  a  turntable  which  is  rotated  by 
means  of  links  connected  to  the  steering  handle.  This  patent 
is  of  interest  as  showing  an  attempt  to  drive  with  the  front 
wheel,  the  engine  being  vertical  and  supported  upon  the  turn- 


table, and  connected  directly  to  the  front  wheel  by  means  of 
cranks  and  connecting  rods. 

In  the  above  device  but  little  leverage  or  purchase  can  be 
secured  for  turning.  An  improvement  is  shown  in  the  patent 
to  J.  M.  Lauck,  No.  183,177,  dated  Oct.  10,  1876,  which  shows 
the  single  steering  wheel  mounted  on  a  turntable,  the  periphery 
of  which  is  grooved  and  admits  of  the  application  of  a  rope  or 
chain.  The  latter  is  manipulated  by  being  secured  to  a  drum 
of  less  diameter  than  the  groove.  The  drum  is  carried  upon 
the  lower  extremity  of  the  steering  pillar. 

At  an  early  date  four-wheeled  motor  vehicles  are  shown 
and  described  in  patents.  These  either  consisted  of  two  sets  of 
wheels  arranged  side  by  side,  as  in  the  modem  practice,  or  of 
two  driving  wheels  side  by  side,  with  the  steerer  in  front  and 
a  caster  wheel  trailing  behind.  This  latter  arrangement  is 
shown  in  the  English  patent  to  Gark,  May  18,  1869,  No.  i,5i9i, 
but  was  apparently  abandoned  at  an  early  date,  as  the  idea 
appears  in  no  subsequent  patent. 


^■a 


The  idea  of  steering  by  pivoting  the  front  axle  at  the  center 
and  twisting  it  bodily  from  side  to  side  has  been  very  elaborate- 
ly developed.  As  with  the  single  steerer,  a  lever  or  tiller  con- 
nected directly  to  the  axle  would  seem  to  be  the  simplest 
device.  This  forms  the  subject  matter  of  the  patent  to  S.  E. 
Worrell,  granted  Aug.  10,  1886,  and  numbered  346,974. 

It  was  early  seen  that  means  should  be  provided  for  turning 
the  front  axle  with  certitude  and  facility  irrespective  of  the 
resistance  at  the  moment  encountered.  One  of  the  simplest 
constructions  is  to  use  a  rope  and  tackle  connected  either  to 
the  axle  or  to  a  tiller  attached  thereto,  or  to  a  tiller  secured  to 
a  vertical  standard.  This  forms  the  subject  matter  of  the 
patent  to  S.  B.  Stone,  granted  Aug.  15,  1876,  No.  181,220.  The 
steering  pillar  is  provided  with  a  drum,  to  which  is  attached  the 
hauling  part  of  the  two  tackles  which  connect  the  body  of 
the  carriage  to  the  extremities  of  the  front  axle. 

An  improved  construction  is  shown  in  the  patent  to  J.  K. 
Fisher,  No.  1,987-32,991,  of  Aug.  6,  1861,  which  is  very  simple 
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and  ingenious.  As  this  device  might  be  used  upon  vehicles  at 
the  present  day,  without  great  modifications,  a  top  view  is 
illustrated  herewith  in  Fig.  i. 

In  this  invention  the  front  axle  a  is  rigidly  attached  to  the 
kingbolt  b,  which  extends  upward  to  about  the  height  of  the 
steering  handle  c,  and  passes  through  a  bearing  attached  to 
the  front  part  of  the  carriage  body.  The  kingbolt  carries  at 
its  upper  extremity  a  single  lever,  d,  which  extends  for  a  short 
distance  to  one  side.  A  horizontal  shaft,  e,  connects  the  front 
of  the  vehicle  with  a  bearing,  f,  adjacent  to  the  upper  extrem- 
ity of  the  kingbolt.  The  shaft  is  screw-threaded  and  has  a 
nut,  g,  which  travels  thereon.  The  nut  is  connected  by  means 
of  a  link,  h,  to  the  outer  extremity  of  the  lever  d.  The  rear 
end  of  the  shaft  is  provided  with  a  crank,  c,  by  means  of  which 
it  may  be  rotated  and  the  nut  moved  back  and  forth  to  cflFec- 
tivcly  and  positively  turn  the  lever  d,  and  consequently  the 
front  wheels,  and  lock  them  in  any  desired  position. 

A  more  powerful  device  is  shown  in  the  patent  to  F.  Alger, 
No.  115,802,  June  13,  1871.  In  this  patent  the  front  axle  is 
shown  as  being  moved  by  a  chain  or  rope  which  passes  around 
a  small  drum  turned  by  means  of  a  system  of  endless  screws 
and  bevel  gears.  In  this  invention  the  steering  shaft  or  pillar 
is  vertical,  but  is  provided  with  a  universal  joint  near  the 
floor  of  the  vehicle,  so  that  it  may  be  swung  out  of  the  way 
when  passengers  arc  getting  in  or  out. 

In  a  great  many  patents  the  front  axle  is  turned  by  providing 
a  horizontal  gear  immediately  below  the  fifth  wheel.  This 
gear  is  internally  geared,  as  is  shown  in  the  French  patent  to 
Denton,  No.  4,210,  Dec.  4,  1829;  or  is  externally  geared,  as  in 
the  patent  to  D.  II.  Ball,  No.  139.997.  June  17,  1873.  In  these 
various  patents  the  vertical  steering  pillar  carries  at  its  lower 
extremity  a  pinion  which  engages  with  the  gear  wheel. 

A  gear  having  an  endless  screw  will  automatically  lock 
itself  in  any  desired  position,  but  a  device  consisting  of  drums 
or  gears  and  pinions  will  not  lock  unless  special  means  be 
employed  for  that  purpose.  This  forms  the  subject  matter  of 
the  two  following  patents.  The  first,  to  I.  A.  Sabin,  No.  104,- 
888,  dated  June  28,  1870,  shows  a  horizontal  tiller,  which 
works  over  and  presses  upon  a  fixed  serrated  rack  or  sector, 
the  teeth  of  which  are  separated  a  sufficient  distance  to  allow 
the  tiller  to  drop  between  any  adjacent  two  and  to  be  rigidly 
held  against  side  wise  movement.  The  tiller  is  released  by 
lifting  it  clear  of  the  teeth  of  the  sector.  The  other  patent 
is  that  of  N.  B.  Baldwin,  No.  120,846,  dated  Nov.  14,  1871,  a 
sketch  of  a  part  of  which  is  shown  in  Fig.  2,  which  repre- 
sents a  top  view  of  the  bottom  of  the  steering  pillar.  The 
latter  is  shown  in  sections  at  a,  and  is  supposed  to  connect 
with  the  front  axle  in  any  suitable  manner ;  in  this  instance  by 
a  drum  and  rope.  The  gear  b  is  provided  upon  its  periphery 
with  four  or  more  notches,  c.  with  which  engage  the  two 
dogs  d.  Either  of  the  latter  may  be  disengaged  by  the  ope- 
rator when  he  desires  to  turn  the  shaft   a. 

Some  attempts  have  been  made  to  use  the  power  of  the 
engine  to  steer.  There  are  two  ways  of  doing  this.  The  first 
form  embraces  mechanical  connection  between  .some  moving 
portion  of  the  vehicle,  as  the  engine  shaft  or  the  wheels,  and 
some  forms  of  steering,  as  before  described. 

The  patent  to  C.  D.  Monnot,  No.  197,485,  Nov.  27,  1877,  is 
of  interest  as  showing  one  of  the  first  attempts  to  do  this.  In 
this  construction  the  front  axle  is  turned  by  means  of  a  worm 
on  a  short  shaft.  This  shaft  may  be  turned  in  either  direction 
by  means  of  two  ropes  which  pass  in  opposite  directions 
around  separate  drums.  The  ropes  connect  at  their  outer 
extremities  with  two  other  drums,  supported  upon  two  shafts 


which  constantly  revolve,  and  connected  thereto  by  means  of 
spring  disengaging  clutches.  Means  are  provided  for  en- 
gaging either  clutch  at  pleasure,  thus  powerfully  and  quickly 
turning  the  front  axle.  A  modification  of  this  form,  which 
was  never  carried  out  to  very  great  elaborateness,  shows  an- 
other way  to  turn  the  front  axle  by  means  of  power  from  the 
engine.  This  consists  in  using  a  pilot  wheel,  which  rests  upon 
the  ground  either  in  advance  or  in  the  rear  of  the  front  axle, 
and  which  may  be  easily  turned  and  yet  will  exert  great  power 
to  twist  the  front  axle.  The  English  patent  to  Rawes  and 
Boase,  July  19,  1830,  No.  5.956,  shows  this  idea  very  well  de- 
veloped. In  this  device  the  pilot  wheel  is  in  the  rear  of  the 
front  axle;  in  fact,  is  almost  under  the  middle  of  the  vehicle. 
It  is  connected  by  means  of  the  tiller  rods  to  the  steering 
handle. 

{To  he  continued,) 


Suggestions  in  Automobile  Design. 


By  F.  W.  Tucker. 


In  view  of  the  fast  increasing  use  of  automobiles  and  a 
demand  for  better  and  more  varied  styles,  we  have  made  ar- 
rangements with  a  well-known  carriage  designer,  F,  W. 
Tucker,  of  Boston,  to  supply  us  with  studies,  drawings  and 
details  suitable  for  motor  vehicles.  These  will  not  be  drawn 
with  any  particular  style  of  motor  or  means  of  propulsion  in 
view,  but  will  serve  as  suggestions  which  builders  may  elab- 
orate and  adapt  to  their  own  particular  system.  Mr.  Tucker 
will  be  glad  to  receive  suggestions  from  motor  vehicle  manu- 
facturers, which  may  be  helpful  to  him  in  his  efforts  to  im- 
prove the  form  and  appearance  of  the  automobile. 

A   SPYDER   WAGON. 

This  wagon  is  intended  for  a  high-grade  vehicle,  and  is 
especially  adapted  from  the  similarity  of  its  lines  to  a  spyder, 
to  the  use  of  ladies.  Its  shape  is  made  up  of  a  series  of 
graceful  curves. 

The  frame  work  on  the  sides,  which  in  a  spyder  forms  the 
back  hangers  or  body  loops,  is  in  very  bold  relief. 

A  three-bow  top,  cither  with  a  close  hood  or  curtain  sides, 
would  add  much  to  its  appearance.  In  painting  use  three 
shades  of  the  same  color;  the  lightest  on  the  pillar  or  snake- 
like panel  in  front,  the  next  darker  on  seat  panel,  and  the 
darkest  on  the  frame  work. 
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Stripe  the  edges  of  all  moldings 


Paint  the  flat  panels  black, 
and  frame  work. 

If  to  be  used  without  a  top,  trim  with  whipcord.  If  with 
a  top  use  broadcloth. 

gentlrman's  buggy. 

This  will  make  a  very  comfortable  carriage,  stylish  and 
dignified;  and  although  it  has  high  side  panels  is  not  un- 
necessarily heavy. 


A  three-bow  close  hood,  with  single  side  joints,  will  look 
best  on  this  body. 

Paint  large  panels  a  rich  maroon;  moldings  black,  striped 
with  carmine;  flat  panels  black.  Trim  with  broadcloth  to 
match  or  a  very  light  drab. 

THE   GOLFER. 

A  thoroughly  up-to-date  wagon,  to  be  used  as  the  drawing 
would  indicate,  for  transportation  to  and  from  the  links;  or. 
with  the  caddy  bags  removed,  for  any  sort  of  pleasure  riding. 

This  wagon  would  be  to  the  ordinary  motor  wagon  or 
surrey  what  a  hackney  is  to  a  family  driving  horse.  Its  name 
is  quite  appropriate,  as  its  appearance  is  very  striking,  the 
side  panels  sweeping  boldly  out  at  the  top  like  the  back. 


The  body  should  be  painted  entirely  black,  without  striping. 
The  gear  may  be  painted  either  light  English  vermilion  or 
carmine. 

Trim  with  pigskin  or  very  broad  wale  Bedford  cord  of  a 
light  cream  color.  If  the  owner  is  a  golf  enthusiast — and 
what  golfer  is  not? — the  trimming  may  be  of  green  silk  plush 
or  heavy  velvet  to  match  coat  collars  and  lapels. 

The  five  round  spots  shown  in  the  dtawing  are  very  large 
English  knobs  to  fasten  the  waterproof  boot,  and  arc  the 
proper  thing. 


A  TOURING  CAR. 

While  called  by  the  above  title,  a  carriage  built  on  these 
lines  would  be  suitable,  with  the  imperial  or  lunch  box  left 
off,  for  any  other  purpose. 

The  perpendicular  lines  give  it  a  very  chic  appearance,  while 
the  absence  of  spindles,  blinds  and  medallions  adds  to  its 
richness. 

The  seat  is  close-paneled,  with  full  round  corners. 

It  is  made  very  roomy  and  overhangs  the  side  of  the  body 
proper.  The  footboard  is  wide  and  carried  back  its  full 
width  to  the  heelboard. 


The  Imperial  is  easily  removed,  and  by  placing  a  seat  in 
its  stead,  using  the  tail  gate  for  a  footboard,  a  very  stylish 
dos-a-dos  trap  is  made. 

Paint  the  seat  panel,  front  pillar  and  bracket  a  deep  gfreen 
or  blue;  molding  and  flat  panels  black;  seat  riser  and  sunken 
sill  a  light  English  vermilion  or  ruby  carmine.  No  striping. 
Trim  with  whipcord  or  Bedford  cord. 

Paint  Imperial  black  or  cover  with  black  neat's  or  en- 
ameled leather,  and  russet  straps.  This  carriage  would  be  in 
best  form  to  have  wooden  wheels,  with  solid  or  cushion 
tires.  Paint  gear  and  wheels  same  color  as  seat  riser  and  have 
no  striping. 

A  Wise  Corporation  Counsel. 

The  only  municipal  act  relating  to  the  operation  of  motor 
vehicles  in  New  York  City  was  passed  in  1897.  It  empowers 
the  Mayor  to  license  "for  hire,  horseless  coaches,  carriages 
and  cabs  designed  for  propulsion  by  electricity  supplied  by  an 
electric  storage  battery  or  batteries." 

It  will  be  noticed  that  the  act  refers  only  to  electric  vehicles, 
as  the  only  company  which  applied  for  a  license  at  that  time 
was  the  Electric  Vehicle  Transportation  Co.,  and  this  com- 
pany naturally  had  no  objection  to  the  restrictive  character 
of  the  law. 

Last  January  one  of  the  City  Councilmen  introduced  a  reso- 
lution asking  for  the  appointment  of  a  committee  to  draft  an 
ordinance  licensing  and  restricting  the  use  of  automobiles. 

It  was  proposed  that  motor  inspectors  and  examiners  be 
appointed  and  operators  examined  for  certificates  before  being 
permitted  to  run  motors  in  the  streets.  This  resolution  is 
now  lying  in  abeyance  in  the  Law  Committee  of  the  Council. 

Speaking  of  the  status  of  the  horseless  vehicle.  Assistant 
Corporation  Counsel  O'Neil  said  recently  to  a  representative 
of  the  New  York  Herald: 

The  automobile  as  a  practical  vehicle  operated  in  the  street 
naturally  comes  under  the  operation  of  the  common  law 
principles,  statutes,  ordinances  and  regulations  which  goven 
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the  conduct  of  other  vehicles.  The  automobile  having  been 
demonstrated  to  be  a  manageable  vehicle,  I  am  not  aware 
of  any  ground  upon  which  it  can  be  lawfully  excluded  from  any 
public  street  or  road. 

The  obligations  and  liabilities  of  an  automobile  driver 
are  the  same  as  the  drivers  of  other  vehicles.  He  must  exer- 
cise due  prudence,  caution  and  care,  and  he  is  liable  to  a 
suit  for  damages  in  any  case  of  injury  to  person  or  property 
in  which  culpable  negligence  can  be  proved  against  him. 

I  do  not  think  that  the  driver  of  an  automobile  would  be 
liable  for  damages  in  the  event  of  injury  to  the  person  or 
property  of  another  resuhing  from  the  action  of  a  horse 
which  had  been  frightened  by  an  automobile  unless  the  fright 
had  been  caused  by  some  wholly  unnecessary  or  wanton 
motion  intentionally  imparted  to  the  vehicle  by  the  driver. 

It  is  practically  certain  that  wherever  the  automobile  has 
been  descriminated  against  by  executives  or  by  law  makers 
it  has  been  without  sound  warrant  in  reason  or  justice,  and 
(hat  eventually  the  automobile  must  escape  from  all  disabil- 
ities of  that  kind. 


MINOR  MENTION. 


The  Sqyier  Steam  Carriage, 


W.  E.  Squier,  Virginia  City.  Nevada^  is  the  designer  and 
builder  of  a  sleam  carriage  which  has  some  points  of  interest. 

The  boiler  is  made  of  mercury  flasks,  and  easily  supplies 
the  engines  with  dry  steam  at  200  lbs,  pressure.  Its  weight 
is  about  120  lbs.  Gasoline  is  used  for  fuel,  being  stored  in  a 
tank  under  the  body. 

The  engines  are  two  in  number,  one  for  each  drive  wheel, 
and  are  entirely  separate  from  each  other.  The  cylinders  are 
214  and  the  stroke  Sl4  inches.  The  gearing  is  6  to  i,  and 
steering  is  by  means  of  a  fifth  wheel. 

An  interesting  feature  is  the  round  belt  transmission,  which 
is  said  to  work  very  well. 


The  Woods  Motor  Vehicle  Co.  arc  exhibiting  at  the  Pitts- 
burg Exposition. 

The  Barnes  Cycle  Co.,  Syracuse,  N.  Y.,  have  completed  a, 
light  electric  carriage  for  two. 

The  American  Electric  Vehicle  Co..  Chicago,  111.,  have 
opened  a  New  York  o^ce  at  21   Park  Row. 

The  big  cracker  concern  making  the  well-known  Unceda 
biscuit  are  adopting  electric  wagons  for  the  delivery  of  their 
goods  about  Boston. 

Frank  Aldrich,  of  Oneida,  N.  Y.,  formerly  vice-president 
of  the  American  Tire  Co.,  New  York,  is  said  to  be  about  to 
start  a  motor  vehicle  company  at  Onetda. 

The  American  Automobile  Co.,  which  was  considering  a 
lease  of  the  Warwick  bicycle  plant  at  Springfield,  Mass.,  is 
now  said  to  be  looking  favorably  upon  a  location  at  Marl- 
boro, Mass. 

C.  B.  Thompson  &  Co.,  Charles  Scholl  awl  local  capitalists 
have  incorporated  the  United  States  Automobile  Co.  at  Mil- 
waukee, Wis.,  with  a  capital  of  $500,000,  to  manufacture 
gasoline  an  J  steam  motors  and  vehicles. 

When  F.  E,  Stanley  returned  from  Europe  recently  he 
brought  w^ith  him  orders  for  400  Stanley  No.  i  automobiles. 
This  company  will  soon  have  ready  a  four-passenger  vehicle 
of  similar  design  to  their  two-passenger  Stanhope. 

The  Mercantile  Mfg.  Co.  is  a  recent  New  Jersey  corpora- 
tion, with  $100,000  capital,  which  proposes  to  make  motors 
and  motor  vehicles.  The  incorporators  are  Chas.  E.  Stout, 
Brooklyn,  N.  Y. ,  and  James  S.  Nathans  and  Wm.  H.  Gale, 
New  York  City. 

The  stock  2iui  materials  belonging  to  the  National  Motor 
Carriage  Co..  New  York,  lying  at  Tuttle's  machine  shop» 
Stamford,  Conn.,  have  been  attached  by  creditors,  including 
employees.  The  National  Co.  was  interested  in  the  Davis 
Trauficontinental  Tour. 

\moiig  new  incorporations  is  the  English  Automobile  & 
Motor  Co.,  of  Chicago,  to  make  and  ."^cll  rotary  engines,  auto- 
mobiles, etc.  The  capital  is  $5,000,000  and  the  incorporators 
are  P.  English,  of  Bcnion  Harbor,  Mich;  T.  M.  Moe.  A.  F. 
Ross,  F.  .'\.  Loomis  and  F,  English,  all  of  Chicago. 


Liquid  Air  Prospectus. 


The  Liquid  Air  Power  &  Automobile  Co.,  recently  organ- 
izcd  at  fioston.  Mass.,  has  purchased  a  factory  50  x  200  fL 
at  Cambridge,  Mass.,  corner  Massachusetts  Ave,  and  Albany 
St.  The  company  claims  to  have  a  very  economical  process 
for  manufacturing  liquid  air,  and  to  be  able  to  build  vehicles 
run  by  this  power,  weighing  less  than  300  lbs.,  fully  equipped 
lor  a  run  of  100  miles. 

The  rompany  also  claims  to  be  able  to  revolutionize  nearly 
everything  in  the  line  of  power. 
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MjumEnrt*  tools 

for 

motor  vehlele  builders 


Readers  using  information  firooi  thu  department  are  requested  to  give  credit. 


IV.— Lathe  Arithmetic. 


By  Robert  I.  Clcgg. 


One  of  the  first  things  the  lathesman  should  acquire  is  a 
knowledge  of  the  several  screw  pitches  on  his  machine  tool 
and  the  arithmetical  processes  involved  in  such  calculations  as 
appertain  to  all  roimd  lathe  work.  Often  the  workman  is  con- 
tent if  he  knows  the  pitch  of  the  lead  screw,  but  he  will  find  it 
useful  in  drilling  and  boring,  as  well  as  ascertaining  the 
depth  of  a  center  hole,  to  know  also  the  pitch  of  the  screw  in 
the  tailstock;  and  the  same  applies  to  the  cross  feed  screw 
in  an  even  more  important  sense  because  of  the  greater  op- 
portunities for  usefulness;  knowing  the  pitch  we  tell  how 
much  we  are  reducing  the  work  in  the  lathe  by  noting 
the  number  of  revolutions  or  part  of  a  revolution  that 
we  have  turned  the  handle  on  the  cross  feed  screw. 
So  well  has  this  convenience  been  recognized  in  recent  years 
by  machine  tool  builders  that  quite  frequently  the  hub  of  the 
handle  is  divided  around  the  circumference,  so  that  minute 
distances  traversed  by  the  tool  are  easily  read.  It  is  an  easy 
matter,  however,  if  this  has  not  already  been  done,  to  remove 
the  handle  and  divide  the  hub  into  the  appropriate  number 
for  that  particular  pitch  of  screw,  with  the  aid  of  a  gear  cutter, 
or  milling  machine,  and  a  sharp  angular  mill.  A  reminder 
must  be  put  in  here  to  the  effect  that  the  distance  moved  by 
the  tool  affects  the  radius  of  the  work  by  exactly  that  amount 
and  that  the  effect  of  the  same  amount  upon  the  diameter  is 
of  course  doubled. 

SETTING   THE   LATHK   IN    LINE. 

To  set  the  lathe  for  straight  work  take  a  piece  of  shafting, 
drill  and  ream  centers  and  square  up  the  ends ;  then  turn  down 
near  the  lathe  dog  at  headstock  a  place  about  an  inch  long, 
slack  back  the  tailstock  spindle,  remove  the  shaft,  without 
moving  the  relative  position  of  the  cutting  tool,  bring  the  car- 
riage back  to  tailstock,  replace  the  work  in  lathe  and  take  a 
chip  off  the  end  for  about  the  same  distance  as  before  without 
altering  the  tool  as  originally  set  for  the  other  cut.  Caliper 
the  two  diameters;  if  both  arc  the  same,  then  the  alignment 
of  lathe  is  all  that  is  desired;  if,  on  the  contrary,  the  two 
dimensions  fail  to  correspond,  then  the  tailstock  must  be 
moved  over  the  distance  to  correct  the  inequality,  and  a  second 
chip  is  taken  off  the  shaft  and  the  whole  process  repeated. 
The  shaft  should  be  preserved,  and  at  any  future  time  the 
lathe  centers  can  be  brought  into  line  by  placing  the  shaft 
in  lathe,  put  a  flat-ended  piece  of  steel  in  tool  post — a  cutting 
tool,  blunt  end,  to  work  is  most  suitable — an  inside  caliper  or 
any  similar  means  being  used  to  test  the  distance  of  the 
places  on  the  turned  shaft  from  the  tool  post.  A  careful 
lathesman   will   set  the  tailstock  until  a  strip  of  thin  tissue 


paper  will  have  the  same  "nip**  or  resistance  when  pulled  be- 
tween the  shaft  and  the  tool  at  each  turned  place. 

AN  ALIGNllKNT  KINK. 

The  tailstock  is  held  in  alignment  by  two  screws,  which  are 
tapped  into  the  box  frame,  resting  on  the  "vees"  of  the  lathe, 
and  the  points  of  these  screws  abut  against  a  projection  cast 
upon  the  upper  sliding  part  of  the  tailstock.  Now  it  is  evi- 
dent that  for  any  one  taper  only  one  of  the  screws  need  be 
moved  to  have  the  lathe  center  set  over  to  the  back  or  the  front 
of  the  machine,  as  that  particular  taper  shall  require.  Hence 
in  my  own  practice  I  have  left  one  screw  untouched,  so  that 
after  taper  has  been  turned  the  slide  could  be  pushed  back  into 
position  and  the  other  screw  brought  into  contact  with  the 
abutment  without  loss  of  time  for  straight  work. 

RULE   FOR  TAPERS. 

The  turning  of  tapers  is  a  common  operation;  connecting 
rods,  axles,  valves  and  cocks,  etc.,  are  in  this  class  of  work,  and 
where  the  Slade  taper  turning  attachment  is  not  applied  to  a 
lathe  some  rule  for  setting  over  the  lathe  center  comes  in 
very  useful.  The  rule  here  given  is  taken  from  the  American 
Machinist.  No  rule  can  be  given  which  will  produce  exact 
results,  owing  to  the  fact  that  the  centers  enter  the  work  an 
indefinite  distance.  If  it  were  not  for  this  circumstance  the 
following  would  be  an  exact  rule,  and  it  is  an  approximation 
as  it  is : 

To  find  the  distance  to  set  the  center  over:  Divide  the 
difference  in  the  diameters  of  the  large  and  small  end  of  the 
taper  by  2,  and  multiply  this  quotient  by  the  ratio  which  the 
total  length  of  the  shaft  bears  to  the  length  of  the  tapered 
portion. 

For  example :  Suppose  a  shaft  3  ft.  long  is  to  have  a  taper 
turned  on  the  end  i  ft.  long,  the  large  end  of  the  taper  being 
2  in.  and  the  small  end  i  in.  in  diameter.    Then 

2  —  I       3 

-^—  x  -  =  ij^  inches.     Ans. 
2  I 

PIPE  THREAD.S. 

The  standard  United  States  taper  for  pipe  taps  is  ^  in.  to 
the  foot;  that  is  equal  to  an  included  angle  of  3  deg.  35  min. 
The  threads  per  inch  of  wrought  iron  pipe  are  1-8  in.  ^  27ths, 
1-4  and  3-!8  in.  =  i8ths,  1-2  and  3-4  in.  =  I4ths,  i  to  2  in.  = 
iij/^ths,  over  2  in.  =  8ths.  It  has  been  pointed  out  that  if  the 
end  of  the  threaded  pipe  has  a  less  amount  of  taper  than  the 
fitting,  or  the  tap,  a  much  tighter  joint  can  be  made  with  the 
same  strain,  and  for  motor  vehicle  work,  where  the  pressures 
are  high,  material  of  light  weight  and  subject  to  rough  usage, 
the  kink  is  well  worth  noting.  The  angles  of  threads,  as  well 
as  lathe  centers,  are  the  same,  viz.,  60  deg. 

In  setting  a  thread  tool  to  cut  a  tapered  screw  on  a  pipe  or 
tap  the  tool  should  be  set  at  right  angles  to  the  axis  of  the 
piece  and  not  to  the  turned  surface  of  the  tapered  part  of 
the  work. 

LATHE   GEARING. 

This  rule  for  gearing  lathes  for  screw  cutting  is  given  by  the 
Garvin  Machine  Company.  Read  from  the  lathe  the  index, 
the  number  of  threads  per  inch,  cut  by  equal  gears,  and  mul- 
tiply it  by  any  number  that  will  give  for  a  product  a  gear  on 
the  index;  put  this  gear  upon  the  stud,  then  multiply  the 
number  of  threads  per  inch  to  be  cut  by  the  same  number,  and 
put  the  resulting  gear  upon  the  screw. 
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Example:  To  cut  iij^  threads  per  inch.  We  find  on  the 
index  that  48  into  48  cuts  6  threads  per  inch ;  then  6  X  4  =  24 
gear  on  stud,  and  11}^  X  4  =  46  gear  on  screw.  Any  mul- 
tiplier may  be  used  so  long  as  the  products  include  gears  that 
belong  with  the  lathe.  For  instance,  instead  of  4  as  a  mul- 
tiplier we  may  use  6.  Thus,  6  X  6  =  36  gear  on  stud,  and 
11^  X  6  =  69  gear  upon  screw. 

It  will  be  some  help  to  the  memory  to  get  into  the  habit  of 
forming  a  fraction  mentally  of  the  process,  thus:  Taking  the 
same  example, 


COMMUNICATIONS. 


Threads  cut  by  equal  gears,  6  12        36 

Threads  to  be  cut,  iii        23         69 


Ans. 


By  forming  the  fraction  thus  the  numerator  goes  on  the 
stud  and  the  denominator  on  the  lead  screw;  I  bring  the  odd 
pitch  to  a  whole  number  first,  for  that  is  much  the  easier  way 
to  handle  mixed  numbers  in  mental  arithmetic,  and  it  is  then 
simple  to  double  or  triple  the  result,  to  suit  the  gears  provided 
for  that  lathe. 

**     ^' 

LATHK   SPKEDS. 

The  speed  of  countershaft  of  the  lathe  is  stated  by  Mr.  W. 
Kent  to  be  determined  by  an  assumption  of  a  slow  speed  with 
the  back  gear — say  6  ft.  per  minute  on  the  largest  diameter 
that  the  lathe  will  swing.  Example:  A  30-in.  lathe  will 
swing  30  in.  =  say  90  in.  circumference  =  7  ft.  6  in. ;  the  lowest 
triple  gear  should  give  a  speed  of  5  or  6  ft.  per  minute.  The 
relative  speeds  of  line  shaft  and  countershaft  arc  as  diameters 
of  their  pulleys,  and  being  in  possession  of  any  three  of  these 
factors  we  can  easily  determine  the  fourth.  For  example: 
Multiply  the  diameter  of  the  pulley  on  countershaft  by  its 
number  of  revolutions  and  divide  the  product  by  number  of 
revolutions  of  line  shaft.  Quotient  will  be  diameter  of  line 
shaft  pulley.  Multiply  the  diameter  of  pulley  on  line  shaft 
by  number  of  its  revolutions  and  divide  the  product  by  num- 
ber of  revolutions  of  countershaft.  Quotient  will  be  diameter 
of  countershaft  pulley. 

Multiply  diameter  of  pulley  on  line  shaft  by  its  number  of 
revolutions  and  divide  the  product  by  diameter  of  pulley  on 
countershaft.  Quotient  equals  number  of  revolutions  of 
countershaft. 

In  the  proceedings  of  the  Ins.  M.  E.,  1883,  it  is  shown  that 
if  the  cutting  speed  exceed  30  ft.  per  minute  so  much  heat  will 
be  produced  that  the  temper  will  be  drawn  from  the  tool,  and 
it  is  recommended  that  the  average  cutting  speed  for  wrought 
or  cast  iron  should  be  20  ft.  per  minute,  whether  for  the  lathe, 
planing,  shaping  or  slotting  machine.  See  also  Kent's  Pocket 
Book. 

As  the  feed  and  condition  of  tool,  etc.,  are  most  likely  in- 
fluential factors  in  the  determination  of  the  best  average  speed 
very  probably  the  feed  approached  the  maximum  amount;  the 
speed  would  doubtless  be  increased  in  everyday  practice  without 
passing  the  danger  point  where  excessive  heating  takes  place. 
Following  this  line,  the  writer  would  suggest  26  ft.  per  minute 
as  lending  itself  readily  to  mental  calculation,  and  at  the  same 
time  be  within  practical  limits.  Now  26  ft.  per  minute  is  about 
equal  to  the  circumferential  velocity  of  a  i-in.  shaft  at  100 
revolutions  per  minute.  Then  to  get  the  revolutions  per  min- 
ute for  any  size  of  work  simply  divide  the  diameter  into  100. 
Thus  a  5-in.  shaft,  100  -^  5  =  20  rev.s.  per  min.  A  ^^-in.  shaft 
=  200  revs.,  and  so  on. 


Defends  the  Wire  Wheel. 


Hartford,  Conn..  Sept.  i. 
Editor  Horseless  Age : 

Your  article  on  "Wood  or  Wire  Wheels"  is  certainly  mis- 
leading and  does  great  injustice  to  wire  wheels. 

The  facts  are  that  when  wire  wheels  are  properly  con- 
structed they  are  superior  in  many  ways  to  the  wood  wheels 
for  every  purpose,  and  the  trouble  with  the  wire  wheels  here- 
tofore used  on  many  motor  vehicles  was  wholly  due  to  their 
construction  and  being  overloaded.  More  than  99  per  cent, 
of  the  first  horseless  vehicles  built  were  anywhere  from  two  to 
ten  times  as  heavy  as  the  promoters  started  out  to  build,  and 
they  not  only  used  tires  too  light  for  the  load  they  eventually 
carried,  but  they  used  springs,  axles  and  every  other  part 
wliich  entered  the  construction  of  the  vehicle  entirely  too  light 
for  the  purpose. 

You  say  that  the  wood  wheel  is  best  adapted  to  the  present 
condition  of  roads  because  it  absorbs  vibration  and  will  not 
yield  so  readily  to  lateral  strain.  The  facts  do  not  justify 
that  statement.  The  wood  wheel  is  in  good  condition  but 
cnce,  and  that  is  immediately  after  it  is  finished  (then  only 
sometimes),  as  it  is  immediately  aflfected  by  wet  and  dry 
weather,  and  is  out  of  true  every  day  of  its  life;  in  fact,  it  is 
impossible  to  true  a  wood  wheel,  for  if  you  true  it  by  the  hub 
the  rim  is  out,  and  if  you  true  it  by  the  rim  the  hub  is  out,  and 
if  you  have  looked  over  one  million  wood  wheels  on  carnages 
and  spun  them  on  the  axles  you  have  never  seen  one  which  will 
run  absolutely  true,  and  none  of  them  would  stay  true  if  they 
were  in  that  condition.  The  best  evidence  in  the  world  that 
this  is  so  is  the  fact  that  every  one  who  has  bolted  a  gearing 
to  wood  spokes  has  soon  changed  because  it  would  not  jnesh 
properly  on  account  of  the  wheel  getting  out  of  true  in  short 
order;  on  the  other  hand,  a  wire  wheel  can  be  made  perfectly 
true,  and  as  it  is  never  affected  by  wet  or  dry  weather,  it  will 
stay  in  that  condition. 

You  say  that  another  advantage  that  is  found  in  the  wood 
wheel  is  the  ease  with  which  it  can  be  washed,  and  that  the 
wire  wheel  is  very  apt  to  rust  when  water  is  applied.  You 
are  evidently  not  familiar  with  the  wire  carriage  wheel  or  you 
would  not  have  made  that  statement.  All  wire  wheels  should 
be  painted,  and  when  painted  they  will  not  only  not  rust,  but 
they  can  be  easily  washed.  They  will  also  remain  in  better 
condition  longer  than  any  other  style  of  wheel,  because  they 
are  not  affected  by  the  weather.  With  pneumatic  tires  they 
will  last  longer,  present  a  much  better  appearance  and  the 
vehicle  will  run  very  much  easier,  because  the  hub  and  wheel 
can  be  made  absolutely  true  and  kept  in  that  condition. 
Yours  very  truly, 

PREMIER  MFG.  CO., 

C.  T.  McCue. 


WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York. 
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LONDON  NOTES. 


CONTROL  TESTS   FOR    HEAVY    MOTOR  WAGONS. 

London,  Aug.  24. 
The  trials  in  connection  with  the  proposal  to  increase  the 
legal  speed  limit  of  heavy  motor  wagons  in  England  were 
carried  out  at  Richmond,  S.  W.,  on  Friday,  the  18th  inst.  Four 
veliicles  put  in  an  appearance — ^a  Thornycroft  steam  lorry,  the 
Clarkson-Capel  steam  lorry  which  lately  made  the  journey  from 
Liverpool  to  London  with  a  full  load,  Bayley's  large  gasoline 
omnibus  and  one  of  the  large  P.  O.  gasoline  vans  of  the 
Daimler  Motor  Co.  The  vehicles  were  subjected  to  a  number 
of  evolutions  in  the  presence  of  the  local  government  board's 
official  chief,  among  the  tests  being  one  to  determine  the 
quickness  with  which  the  vehicles  could  be  brought  to  a  stand- 
still when  going  at  a  good  speed,  both  on  the  Hat  and  down 
hill.  Some  very  good  performances  were  recorded.  Thus  the 
Qarkson-Capel  wagon,  which,  loaded,  weighed  5  tons  9  cwt. 
I  qr.  20  lbs.,  when  traveling  at  8^  miles  per  hour  was  pulled 
up  after  an  unexpected  signal  on  the  tlat  in  4  2-3  yds.  While 
going  down  a*  gradient  of  i  in  10^  at  95^2  miles  per  hour,  the 
vehicle  was  stopped  in  6  1-3  yds.  Equally  creditable  work 
was  done  by  the  drivers  of  the  other  vehicles. 

THK   DAIMLER   OMNIBUS. 

The  Daimler  Motor  Co.,  Ltd.,  of  Coventry,  have  lately 
turned  out  a  large  vehicle  in  the  shape  of  a  hotel  or  railway 
omnibus.  The  vehicle  is  of  the  covered  type,  and  has  accom- 
modation for  fourteen  persons.  The  motor  is  a  4-cylinder 
Daimler,  giving  12  h.p. ;  it  is  located  in  front  as  is  usual  in  the 
vehicles  of  this  company,  the  only  deviation  from  the  standard 
frame  being  the  employment  of  a  cranked  rear  axle  to  allow 
the  wheel  to  be  dropped  between  and  so  permit  of  the  bottom 
of  the  'bus  being  brought  close  to  the  ground.  Four  speeds 
forward,  ranging  from  35^  to  14  miles  an  hour,  are  provided, 
as  also  three  independent  brakes.  The  'bus  has  vertical  wheel 
steering  and  wooden  wheels,  shod  with  solid  rubber  tires. 

ACTIVITY   IN   THE  CYCLE  DISTRICTS. 

An  increasing  amount  of  attention  is  being  devoted  to  horse- 
less carriages  in  the  cycle  manufacturing  districts  in  the  Mid- 
lands. I  have  in  previous  letters  alluded  to  the  firms  which 
have  already  taken  up  the  construction  of  motors  and  cycles, 
while  now  I  learn  that  the  AUdays  &  Onion  Engineering  Co., 
of  Birmingham,  have  one  or  two  new  types  of  carriages  in 
hand.  The  Allard  Cycle  Co.,  Ltd.,  of  Coventry,  which  has  been 
making  motor  tricycles  for  some  little  time  past,  is  also  now 
engaged  on  the  construction  of  a  four-seated  carriage,  while 
at  the  works  of  the  New  Courier  Cycle  Co.,  of  Wolverhampton, 
a  new  motor  carrier  tricycle  is  at  present  on  the  stocks. 

WORK   OF  THE  AUTOMOBILE   CLUB. 

The  question  is  being  asked  over  here  as  to  the  progress  that 
is  being  made  with  the  constitution  of  the  Automobile  Club  of 
America.  If  any  doubt  exists  in  American  automobile  circles 
it  should  be  dispelled  by  an  appreciation  of  the  large  amount 
of  serious  and  useful  work  which  the  Automobile  Club  of  Great 
Britain  has  at  present  in  hand.  The  secretary  has  this  week 
issued  a  circular  in  which  it  is  stated  that : 

The  committee  have  now  under  consideration  the  following 
matters.     Special    committees  will   meet  and   press   forward 


with  these  matters  as  soon  as  the  siunmer  vacation  is  ter- 
minated: 

1.  Recommendations  to  the  Local  Government  Board  as 
to  amendments  in  the  regulations  of  the  Board  affecting  light 
locomotives  on  highways. 

2.  The  formation  of  a  society  for  protection  against  vexa- 
tious prosecutions  and  vexatious  actions  at  law. 

3.  The  organiaztion  of  a  race  for  tourning  and  racing  car- 
riages in  France  next  spring. 

4.  The  organization  of  the  Second  Automobile  Qub  Show, 
to  be  held  from  or  about  March  24  to  April  7  nekt. 

5.  The  framing  of  rules  affecting  automobile  racing. 

6.  The  representation  of  British  manufacturers  at  the  Paris 
Exhibition  of  1900  and  at  other  exhibitions. 

7.  Arrangements  for  the  accommodation  of  members  of 
the  club  who  may  be  visiting  the  Paris  Exhibition  of  1900. 
It  is  proposed  to  rent  a  small  villa  near  Paris. 

8.  The  compilation  of  an  accurate  list  of  motor  spirit  stores, 
repairing  firms,  etc. 

Q.  The  compilation  of  a  small  pocket  book  giving  useful  in- 
formation of  a  non-technical  nature. 

10.  Arrangements  whereby  manufacturers  or  members  may 
at  any  time  submit  motor  vehicles  to  trial,  and  obtain  a  club 
certificate  as  to  their  capabilities. 

Surely  the  sooner  an  association  of  a  similar  kind  gets  to 
work  in  the  United  States,  the  better  it  will  be  for  the  Amer- 
ican movement. 

To  the  list  of  the  many  English  builders  of  heavy  steam 
wagons  has  now  to  be  added  the  Verity  Motor  Co.,  of  East 
St.,  Bradford,  York,  this  concern  having  lately  produced  a 
vehicle  of  that  type.  The  body,  which  is  of  the  blast  type,  is 
constructed  to  the  firm's  own  designs  and  is  located  in  the 
fore  part  of  the  wagon.  Coke  is  used  as  fuel,  the  working 
steam  pressure  being  250  lbs.  per  square  inch.  The  wagon  is 
provided  with  two  speeds — 2j<2  and  5  miles  per  hour. 

The  Steam  Wagon  &  Carriage  Co.,  Ltd..  of  Cheswick,  S.  W., 
in  consequence  of,  the  increasing  demand  experienced  for  its 
Thornycroft  steam  wagons,  which  secured  the  gold  medal  at 
the  recent  heavy  motor  trials  at  Liverpool,  is  just  on  the  point 
of  completing  large  new  works  at  Basingstoke.  The  principal 
shop  measures  140  x  120  ft.,  and  is  at  present  being  equipped 
with  machine  tools  of  both  English  and  American  construction. 

An  interesting  feature  of  the  present  shooting  season  in 
Scotland  is  the  use  which  is  being  made  of  motor  vehicles  in 
conveying  parties  to  and  from  the  "shoot."  One  of  the  in- 
conveniences of  the  horse  vehicle  in  this  respect  is  that  a  good 
deal  of  time  is  taken  up  in  arranging  for  the  accommodation 
of  the  horses  during  the  day,  while  the  motor  wagon  can,  if 
necessary,  be  left  on  the  side  of  the  road  all  day  long  and  be 
ready  for  work  on  the  return  of  the  party. 

Following  the  Whitney,  a  Stanley  steam  carriage  has  this 
week  reached  England  in  charge  of  H.  N.  Searles  and  Presi- 
dent Barber,  of  the  Locomobile  Co.  of  America. 

Five  electric  cabs  have  been  examined  and  licensed  by  the 
Berlin  police,  and  by  September  will  be  at  the  service  of  the 
public.  The  batteries  have  a  capacity  of  18  miles  on  one 
charge,  and  the  maximum  speed  of  the  vehicle  is  about  10 
miles  an  hour. 

Several  English  motorists,  among  them  S.  F.  Edge,  have 
had  the  lever  steering  on  their  French  carriages  changed  to 
wheel  steering,  which  they  regard  as  easier  and  safer. 

The  Societe  dc  TAlkolumine,  32  Ave.  Raumesnil,  Amiens, 
France,  recently  exhibited  an  experimental  vehicle  driven  by 
an  alcohol  motor,  which  has  been  patented  in  several  European 
countries.  According  to  the  inventor,  M.  Martha,  the  cost 
of  operation  is  reduced  to  24  centimes  per  horse-power  hour, 
and  the  motor  gives  very  little  odor  and  vibration. 
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OUR  FOREIGN  EXCHANGES. 


The  Pernoo  Hotor  Bicycle. 

Petroleum  motor  bicycles  are  rapidly  multiplying  in  Paris, 
according  to  La  Locomotion  Automobile.  One  of  the  latest 
is  the  Pernoo,  in  which  the  vertical  motor  is  placed  behind 
the  rear  wheel.  There  is  nothing  except  the  sparking  battery 
to  load  the  machine  down  or  interfere  with  the  movements 
of  the  rider.  The  pedals  are  the  same  as  usual,  serving  merely 
as  foot  rests  after  the  machine  has  been  set  in  motion.  An 
ingenious  disengaging  device  on  the  rear  axle  prevents  the 
chain  and  cranks  from  moving  while  the  machine  is  in  opera- 
tion. Special  rims  and  heavy  pneumatics  are  used  for 
safety. 

The  motor  employed,  known  as  the  Labitte,  weighs  about 
17  lbs.,  and  is  rated  as  i  h.p. 

Two  levers  suffice  for  control,  one  for  the  carbureter,  the 
other  for  the  ignition. 

A  belt  to  the  rear  wheel  transmits  the  power. 

Gasoline  sufficient  for  a  run  of  60  miles  can  be  carried  in 
the  tank,  and  the  battery  will  furnish  current  for  several  thou- 
sand miles.    A  speed  of  about  25  miles  an  hour  is  claimed. 


The  Serin  Voiturette. 


The  Serin  voiturette,  herewith  illustrated,  is  said  to  be  re- 
markable for  the  facility  with  which  it  surmounts  steep  hills. 
It  has  only  three  wheels,  like  the  Hollee,  which  it  resembles 
somewhat  in  general  design,  says  La  Locomotion  Automobile. 
The  motor  is  horizontal  and  develops  4  h.p.  at  800  revolutions. 
Ignition  is  electric,  and  a  water  jacket  is  employed.  It  is 
placed  forward  near  the  front  axle,  and  is  close  lo  the  ground. 

The  cooling  water  is  circulated  without  the  aid  of  a  pump 
by  the  common  principle  of  the  thermo- siphon,  the  water  tank 
curving  over  the  rear  wheel  like  a  mud  guard. 

Transmission  from  the  motor  shaft  to  the  rear  wheel  is 
accomplished  through  a  long  belt  placed  laterally  and  giving 
two  speeds. 


Generally  the  belt  is  on  the  idle  pulley  B,  the  position  of  rest. 
If  the  belt  is  brought  in  contact  with  the  pulley  A  a  slow  speed 
is  obtained  through  the  gears  E  C.  When  the  belt  engages 
the  pulley  C  a  speed  of  18  miles  an  hour  is  secured  by  means 
of  the  gears  D  F.  The  intermediate  speeds  between  9  and  18 
are  obtained  by  varying  the  ignition. 

The  gasoline  tank  behind  the  seat  holds  25  liters.  Two 
brakes  are  provided. 

The  weight  of  the  machine  is  500  lbs. 


The  Creanche  Electric  Carriage. 

Simultaneously  with  the  light  gasoline  voiturettes  light 
electric  carriages  are  appearing  in  France.  La  France  Auto- 
mobile, in  a  recent  issue,  describes  the  Creanche,  which  took 
part  in  the  recent  race  for  electric  carriages  in  Paris. 

The  general  design  of  the  vehicle  is  that  of  a  due.  The 
frame,  which  is  rectangular,  is  constructed  of  wood  and  iron. 

The  4  h.p.  motor  transmits  direct  to  the  differential  shaft, 
at  the  ends  of  which  are  pinions  and  chains  communicaiing 
with  the  rear  axle.  The  frame  rests  upon  four  springs;  the 
motor  is  supported  by  anti-vibrating  springs. 

All  the  changes  of  speed — starting,  reversing,  braking  on 
the  motor  and  on  the  differential — are  obtained  by  means  of  a 
small  handle  at  the  operator's  right,  governing  the  controller. 


I'KRNOO   MOTOR    HICVCI.E. 
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The  Koch  Kerosene  flotor* 


The  only  vehicle  in  France  operating  with  ordinary  kerosene 
uij  is  the  Koch,  made  in  Paris.  According  to  La  France  Auto- 
niohilc,  the  motor  is  so  perfectly  balanced  that  there  is 
*<carct'Iy  any  vibration,  even  when  the  vehicle  is  standing  stilK 

No  carbureter  is  employed,  avoiding  the  constant  regula- 
li<»n  fur  temperatiire. 


In  addition  to  the  two  electric  brakes  there  is  a  third  brake 
for  emergencies,  acting  upon  the  rear  wheels.  To  prevent 
disaster  on  an  ascent  from  faiktre  of  the  brakes  a  prop  is  pro- 
vided. 

The  batteries  consist  of  forty-four  cells  arranged  in  two 
groiJps^for^^ard  and  back — the  cells  being  placed  in  seven 
different  boxes  for  ease  of  handling.  The  boxes  slide  in 
grooves  and  are  so  arranged  that  (hey  can  easily  be  in- 
spected. 

At  a  fifteen  ampere  discharge  rate  the  batteries  will  last 
four  hours.  The  consumption  of  current  on  the  average  is 
ten  amperes  at  go  volts. 


KOCH    KEROSENE  MOTOR. 

The  motor  is  of  the  Otto  cycle  and  has  but  one  cylinder,  in 
which  two  pistons,  P  P,  drive  two  connecting  rod?,  b  b,  the 


SIMMS  MOTOR   SCOUT  MOUIWTED    WITH    MAXIM   GVH, 
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latter  operating  the  main  shaft  by  means  of  two  counter- 
shafts. Hence  the  motor  is  claimed  to  have  all  the  advantages 
of  a  two-cylinder  motor  without  its  complications ;  there  being 
but  one  exhaust  valve  and  one  admission  valve.  All  the  mov- 
ing parts  are  also  perfectly  counterbalanced  with  respect  to 
both  weight  and  speed. 

A  small  pump  mechanically  operated  projects  a  quantity  of 
kerosene  into  the  vaporizer  every  second  turn.  The  same 
lever  which  controls  this  pump  also  operates  the  ad- 
mission valve,  which  is  opened  mechanically,  as  in  the 
first  De  Dion  tricycle. 


KOCH    KEROSENE   PUMP. 

The  air  rushes  in  and  on  coming  in  contact  with  the  kero- 
sene vaporizes  it.  In  this  manner  a  perfectly  constant  mix- 
ture is  obtained,  as  the  pump  and  the  air  inlet  are  regulated 
once  for  all  by  the  manufacturer  before  the  vehicle  is  delivered. 

On  the  interior  of  the  fly  wheel  T  is  the  disengaging  gear  B. 
Then  comes  a  connection  between  the  motor  shaft  and  the 
transmission  shaft,  the  gears  on  which  run  in  oil  in  a  closed 
case. 

The  Koch  kerosene  vehicles  are  regarded  as  specially  fitted 
for  heavy  work  outside  of  the  large  cities. 


The  Liverpool  Heavy  flotor  Wagon 
Trials. 


The  trials  recently  held  in  Liverpool,  says  the  Automotor, 
are  chiefly  remarkable  for  the  very  great  progress  in  practical 
and  heavy  automobolism  that  the  vehicles  show  has  been 
effected  during  the  past  twelve  months.  Last  year,  it  will  be 
remembered,  the  trials  did  but  little  more  than  demonstrate 
what  was  possible;  they  served  to  bring  out  various  errors  in 
design,  and  to  correct  not  a  few  preconceived  opinions,  founded 
— as  opinions  not  infrequently  are — not  upon  what  is  deduced 
from  scientific  analysis  but  upon  personal  predilection,  or  be- 
cause others  think  so.  This  year  it  is  apparent  that  construc- 
tors have  reconsidered  their  designs  with  the  result  that  in 
every  case  a  great  improvement  in  performance  is  noticeable. 
Perhaps  the  most  striking  departure  has  been  made  by  Messrs. 
Thornycroft,  or,  as  the  firm  is  more  correctly  styled,  the  Steam 
Carriage  &  Wagon  Co.  The  articulated  system  has  been 
abandoned,  as  have  iron  wheels,  chain  driving,  forced  draft, 
air  condensers,  etc.  In  short,  the  design  is  altogether  distinct, 
and  no  one  having  witnessed  the  performances  of  these  vehicles 
will,  we  think,  deny  that  they  at  present  not  only  represent 
the  most  approved  British  practice,  but  also — considering  the 


ratio  of  load  to  total  weight — their  performances  far  excel 
anything  that  has  yet  been  achieved  on  the  Continent  That 
the  Thornycroft  design  in  its  salient  features  will  become  the 
more  or  less  accepted  one  for  motor  wagons  intended  to  carry 
the  heaviest  loads  seems  to  us,  considering  the  awards  of 
the  judges,  very  likely.  At  the  same  time  it  is  but  only  fair 
to  say  that  many  of  the  best  features  in  the  Thornycroft  design 
are  to  be  found  in  the  De  Dion  et  Bouton  type  of  heavy  motor 
wagon.  Thus  the  idea  of  transmitting  the  power  to  the  per- 
iphery of  the  driving  wheel,  so  scientifically  applied  in  the 
Thornycroft  vehicle,  has  long  been  used  by  De  Dion  in  a  rather 
crude  form,  and  in  a  still  cruder  form  it  was  employed  by 
Dance  in  his  steam  carriage  68  years  ago.  Much  diversity  of 
opinion  exists  as  to  the  relative  advantages  of  chains  v.  spur 
wheels  for  transmitting  the  motive  power  to  the  driving 
wheels.  In  the  hands  of  the  Lancashire  Steam  Motor  Com- 
pany, chain  driving  has  answered  admirably,  no  doubt  the  re- 
sult of  good  design  and  careful  fitting.  Much  can  be  said  for 
both  systems.  Certainly  chain  driving  permits  of  a  great 
degree  of  flexibility  in  the  transmission,  but  such  was  the  gen- 
eral excellence  of  the  workmanship  that  the  trials  did  not  dis- 
close any  superiority  on  either  side.  In  the  position  of  the 
motors,  too,  we  see  great  diversity  of  practice;  the  majority 
prefer  the  vertical  marine  type,  placed  directly  on  the  fore  part 
of  the  platform.  Messrs.  Thornycroft  place  theirs  horizontally 
and  under  the  platform.  It  seems  generally  agreed  that  wood 
wheels  of  the  military  type  make  the  best  form  of  driver  for 
road  purposes,  and  it  is  pleasant  to  observe  that  at  this  year's 
trials  there  were  no  troubles  with  wheels,  as  such.  Axles  in 
one  or  two  instances  showed  a  tendency  to  heat,  due,  we  think, 
to  absence  of  eflicient  means  of  lubrication. 

Still  another  matter  upon  which  constructors  differ  is  con- 
densers. As  the  result  of  an  extended  experience  with  them 
the  Lancashire  Company  fit  them,  and,  we  believe,  find  them 
advantageous.  So  do  Messrs.  Coulthard,  who  use  a  partic- 
ularly neat  form  of  indented  tubes  placed  in  front  of  the 
vehicle.  Whether,  however,  condensers  should  or  should  not 
be  employed  depends  upon  knowing  the  local  conditions  and  an 
intelligent  application  of  Kelvin's  law  of  economy,  which 
enables  us  to  say  for  any  given  conditions  whether  the  cost  of 
any  extra  apparatus  will  result  in  any,  and  what,  economy  in 
working. 

Nothing  was  more  amazing  to  the  canting  fraternity  and 
more  eloquent  to  the  general  lay  public  as  instancing  the  great 
possibilities  of  automobolism  that  the  hill-climbing  tests  on 
Everton  Brow.  It  should  be  remarked  that  the  declivity  in 
question  is  never  used  by  the  local  carmen,  and  only  rarely 
by  the  drivers  of  light  vehicles,  who  have  to,  in  most  cases, 
lead  their  horses.  As  will  be  seen  from  the  profile  we  publish 
elsewhere  the  gradient  is  at  places  as  steep  as  i  in  9,  the  aver- 
age being  i  in  12.  To  take  any  vehicle  up  such  hills,  paved  as 
they  were  with  either  boulders  or  granite  setts,  is  at  all  times 
a  difficult  matter,  but  to  take  loads  of  3  to  6]k$  tons  up  and 
down,  to  start  and  stop  on  the  grade,  is  a  wonderful  achieve- 
ment for  these  motor  wagons.  A  traction  engine,  of  course, 
could  have  handled  much  heavier  loads  with  ease,  but  the 
traction  engine  can  be  of  within  reason  any  weight  with  corre- 
sponding adhesion,  and  it  can  take  full  advantage  of  broad 
and  serrated  tires.  The  achievement  of  the  motor  wagons 
consists  in  that  they — being  limited  by  law  as  to  weight  and 
compelled  to  use  smooth  tires  and  hence  have  but  small  ad- 
hesion— carried  loads  up  these  declivities  greater  than  their 
own  weight;  thus  a  3-ton  motor  wagon  carried  4^2  tons  up 
this   steep  grade.     Opinions   have  been   expressed   in   many 
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normally  rests  against  the  battery  contact  point,  but  when 
the  dynamo  begins  to  generate  and  sends  a  sufficient  current 
through  the  magnet  coil,  the  magnet  core  attracts  the  arma- 
ture attached  to  the  contact  spring,  and  the  latter  throws 
the  spark  coil  in  circuit  with  the  dynamo.  By  means  of  a 
helical  spring  and  an  adjusting  screw,  not  shown  in  the  dia- 
gram, the  amount  of  current  required  to  throw  the  sparking 
circuit  from  battery  to  dynamo  can  be  regulated;  in  other 
words,  the  speed  of  the  engine  at  which  the  motor  is  switched 
in  may  be  varied. 

There  is  one  difficulty  with  this  arrangement  which  would 
hardly  be  thought  of  beforehand,  but  which  soon  comes  to 
light  in  practice.  Supposing  the  vehicle  to  be  run  at  low  or 
intermediate  gear,  and  let  the  gear  then  be  changed  to  a 
higher  speed.  •  The  speed  of  the  motor  will  then  be  reduced, 
and  may  be  reduced  sufficiently  to  cause  the  sparking  circuit 
to  be  thrown  back  on  the  battery.  Whether  or  not  this  change 
will  take  place  depends,  of  course,  on  the  tractive  force  re- 
quired, the  rapidity  with  which  the  clutch  lever  is  being 
operated  and  the  speed  for  which  the  automatic  switch  is 
adjusted.  Suffice  it  to  say,  that  it  very  frequently  does  oc- 
cur. Now,  while  the  transference  of  the  sparking  circuit  is 
taking  place  the  igniter  is  without  current  for  a  moment, 
and  a  number  of  explosions  are  missed.  As  the  motor  is 
already  slowed  down,  a  few  successive  mis-fires  are  usually 
sufficient  to  stall  it.  Any  other  cause  that  reduces  the  speed 
of  the  motor  below  the  point  for  which  the  switch  is  set  has 
the  same  effect  as  a  change  of  the  gear;  for  instance,  an  in- 
creased traction  due  to  bad  roads  or  hills. 

With  the  arrangement  shown  in  Fig.  i  a  small  switch  has 
to  be  connected  in  the  circuit  to  throw  off  the  battery  when 
the  motor  is  stopped.  For  multiple  cylinder  engines  this 
switch  is  preferably  of  the  type  by  means  of  which  the 
spark  coil  may  be  connected  to  all  of  the  cylinders  or  to 
either  one  separately,  which  greatly  facilitates  the  testing  of 
the  cylinders. 

Another  method  of  connecting  the  dynamo  is  illustrated  in 
Fig.  2.  The  dynamo  remains  connected  to  the  spark  coil 
while  the  motor  is  standing.  When  it  is  desired  to  run  the 
motor  the  battery  is  connected  in  parallel  with  the  dynamo 
by  means  of  a  switch  S.  The  dynamo  is  geared  in  such  a 
manner  that  at  the  normal  speed  of  the  motor  it  generates 
a  pressure  slightly  in  excess  of  the  battery  pressure.  While 
the  igniter  points  are  out  of  contact  the  dynamo  sends  a  cur- 
rent through  the  battery  in  a  reverse  direction  to  that  in 
which  the  battery  current  flows,  and  if  the  battery  be  of  a 
reversible  type  this  current  will  restore  the  active  chemicals 
in  the  battery  to  their  original  state,  and  thus  keep  the  bat- 
tery charged.  The  most  perfectly  reversible  cell  is  the  lead 
accumulator,  and  this  type  is  to  be  recommended  for  this 
work,  although  the  ordinary  Leclanche  cell  also  keeps  in 
perfect  condition  when  thus  connected.  The  advantage  of 
the  storage  battery  lies  in  the  fact  that  for  certain  internal 
resistance  it  is  considerably  lighter  and  requires  less  space 
than  anj  primary  battery  on  the  market.  The  positive  termi- 
nal of  the  battery  has  to  be  connected  to  the  positive  termi- 
nal of  the  dynamo,  and  the  negatives  in  the  same  way  to  get 
the  current  through  the  battery  in  the  right  direction. 
Where  this  method  is  employed  the  spark  can  be  made  ex- 
ceedingly strong,  even  with  end-on-contact-igniters,  owing 
to  the  joint  action  of  the  dynamo  and  battery  at  the  moment 
of  ignition.  The  source  of  current  always  remains  in  circuit 
with  the  igniter  while  the  motor  runs,  and  the  batteries  al- 
ways remain  in  a  charged  condition. 
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No.  631,831 — Clutch  and  Clutch-Actuated  Mechanism. — 
George  S.  Strong,  of  New  York,  N.  Y.,  assignor  to  John  P. 
Murphy,  of  Philadelphia,  Pa.  Application  filed  Dec.  7,  i8g8. 
Fig.  I  is  a  central  longitudinal  section  through  a  clutch  and 
its  connections,  shown  specially  designed  and  adapted  for  im- 
parting motion  to  the  driving  wheels  of  a  motor  vehicle,  the 
section  being  taken  as  on  the  line  i  i  of  Fig.  2.  Fig.  2  is 
a  cross  section  taken  on  the  line  2  2  of  Fig.  i.  Fig  3  is  an 
end  view  of  the  clutch  viewed  from  the  right  of  Fig.  i.  Fig. 
4  is  a  cross-section  on  the  line  4  4  of  Fig.  i.  Fig.  5  is  a  view 
of  the  roller  cage  shown  in  central  tranverse  section.  Fig.  6 
is  a  side  elevation  of  the  cage-actuating  feather  and  its  con- 
necting ring,  the  ring  being  shown  as  on  the  section  line 
6  6  of  Fig.  3.  Figs.  7,  8  and  9  are  transverse  sections  through 
the  clutch,  showing  the  progressive  action  of  the  cage  in  shift- 
ing the  clutch  rollers;  and  Fig.  10  is  an  enlarged  fragmentary 
view  illustrating  the  detailed  construction  of  the  clutch  drum. 
A.  Figs.  I,  2  and  3,  illustrates  a  portion  of  the  running  gear 
of  the  wagon  in  connection  with  the  clutch. 

Q  and  Q'  are  connecting  rods,,  given  a  reciprocating  move- 
ment by  a  motor  (not  shown)  carried  on  the  running  gear, 
the  said  rods  being  moved  simultaneously  in  the  same  direc- 
tion by  connecting  both,  for  instance,  with  a  crank  pin  and 
being  connected  at  their  other  ends,  as  shown,  with  lever 
arms,  Q*  Q',  extending  the  one  upward  and  the  other  down- 
ward from  clutch  rings  Q*  and  Q*,  which,  as  shown  (see 
Fig.  i),  are  provided  with  inner  cylindrical  linings,  <f  q*,  pref- 
erably formed  of  hardened  steel. 

<f  (f  are  counterbalances  arranged  on  each  clutch  ring  op- 
posite to  its  arm,  Q^ 
Q'  Q**  (see  Fig.  i)  are  packing  rings. 

Q*  is  a  clutch-roller  cage  formed  with  a  scries  of  chambers, 
Q*.  corresponding  with  the  number  of  facets  on  the  drum,  the 
said  chambers  being  somewhat  greater  in  width  than  the  diam- 
eter of  the  rollers  used  in  connection  with  the  cage  and  being 
equal  in  length  to  the  length  of  the  rollers  and  formed  with 
squared  ends  Q^  to  fit  against  the  squared  ends  of  the  rollers 
contained  in  the  chambers,  this  construction  being  to  prevent 
the  rollers  from  getting  out  of  parallel  with  each  other. 

Q'  Q"  indicate  spiral  grooves  formed  in  the  inner  face  of 
the  cage,  on  opposite  sides  thereof. 

Q*"  is  the  clutch  drum,  which  is  formed  with  surface  facets, 
Qia  Q«  gn  ^j  ^^,j^j^j^  ^^^^  surfacc,  Q",  is  cylindrical,  concen- 
tric, or  substantially  so.  to  the  center  of  the  drum,  while  the 
surfaces  Q''  Q"  extend  outward  from  this  cylindrical  sur- 
face at  very  obtuse  angles.  In  practice  the  breadth  of  the 
surfaces  Q"  is  '^  in. 

Q"  Q"  indicate  longitudinal  slots  formed  on  opposite  sides 
of  the  drum  in  position  to  come  opposite  to  the  spiral  grooves 
Q**  in  the  cage. 

Q"  Q**  arc  keys  fitting  and  longitudinally  movable  in  the 
grooves  Q"  and  formed  on  their  outer  surfaces  with  spiral 
keys.  Q'*.  fitting  and  moving  in  the  spiral  grooves  Q*  of  the 
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cage.  These  keys  are  formed  or  provided  with  extensions,  9" 
(see  Fig.  6),  which  arc  secured  to  inwardly  extending  lugs, 
^",  of  an  annularly  grooved  ring,  Q".  In  the  annular  groove 
of  this  ring  portions  S'  of  blocks  S,  having  studs  S'  projecting 
outwardly  from  them  and  pivotally  connected  with  the  ends 
of  levers  S*  S\  secured  to  a  shaft,  S*,  by  moving  which  the 
ring  Q*"  and  the  keys  attached  to  it  arc  moved  out  or  in  in 
the  direction  and  to  the  extent  required. 

Q"  Q"  etc.,  are  clutch  rollers,  one  of  which  is  placed  in 
each  chamber  of  the  clutch  ring  and  which  are  of  a  diameter 
somewhat  greater,  of  course,  than  the  thickness  of  the  walls 
of  the  cage  and  such  as  will  make  a  quite  close  fit  between 
the  cylindrical  surfaces  Q"  of  the  drum  and  the  rings  Q*  Q*, 
or  rather  their  interlinings  (f  q*.  In  practice  the  diameter  of 
the  rollers  is  made  about  ]^  in.  less  than  the  breadth  of  the 
chambers  in  the  roller  cage,  and  the  rollers  are  framed  with 
squared  ends,  which  fit  neatly  against  the  squared  ends  of 
the  cage  chambers. 

It  is  of  course  obvious  that  as  the  keys  Q"  are  moved  in 
or  out  they  will  shift  the  position  of  the  cage  to  the  right  or 
left,  as  the  case  may  be,  moving  the  rollers  over  the  cylin- 
drical sections  Q''  in  contact  with  one  or  the  other  of  the 
oblique  surfaces  Q",  as  may  be  desired.  In  Fig.  7  the  cage 
is  represented  in  its  central  and  non-operative  position,  in 
which  the  rollers  are  not  in  contact  with  either  surface  Q" 
and  in  which  a  rotary  movement  of  the  ring  will  simply  ro- 
tate the  rollers  without  tending  to  rotate  the  drum.  Owing 
to  the  construction,  in  which  the  chambers  of  the  cage  are 
wider  than  the  rollers,  those  rollers  which  are  on  the  left  of 
a  vertical  section  line  are  %  in.  closer  to  the  inclined  sur- 
faces Q".  Extending  to  the  left  then  are  these  rollers  on  the 
right-hand  side  of  the  line,  and  also  of  course  the  rollers  on 


the  right-hand  side  are  %  in.  nearer  to  the  inclined  surfaces 
Q'*,  extending  to  the  right,  than  are  those  on  the  left-hand 
side  of  the  line.  Assuming  now  for  illustration  that  the  roller 
cage  is  shifted  so  as  to  engage  the  members  of  the  clutch  in 
a  direction  to  drive  the  drum  toward  the  right,  the  parts  are 
fir.st  brought  to  the  position  shown  in  Fig.  8,  in  which  the 
rollers  lying  to  the  right  of  the  central  vertical  line  first  come 
in  contact  with  the  inclines  Q^^  lying  to  the  right  of  the  sur- 
face Q",  while  the  rollers  to  the  left  of  the  vertical  line  are 
still  y^  in.  away.  The  further  movement  of  the  cage  to  the 
position  shown  in  Fig.  9  simply  brings  the  rollers  to  the  left 
of  the  vertical  line  into  operative  position  without  moving  the 
rollers  to  the  right  of  the  line,  as  is  shown  in  this  figure  of 
the  drawings,  and  by  which  it  is  clear  that  the  surfaces  of  the 
cage  lying  in  front  of  or  to  the  right  of  the  rollers  is  moved 
away  from  contact  with  the  rollers,  so  that  there  is  nothing 
in  front  of  them  to  prevent  their  running  forward  on  the  in- 
clined surfaces  Q"  to  such  a  degree  as  may  be  possible  for 
them.  In  this  position  any  movement  of  the  clutch  ring  to 
the  right  causes  the  clutch  members  to  engage  and  rotate  the 
drum,  while  anv  movement  to  the  left  causes  a  disengagement 
of  the  clutch  members,  permitting  the  ring  to  move  "back- 
ward," so  to  speak,  without  affecting  the  movement  of  the 
drum,  and  this  occurs  with  an  almost  imperceptible  shifting 
of  ])osition  of  the  rollers  and  without  appreciable  noise. 

Q"  is  a  shaft  upon  which  the  clutch  drum  Q"  is  in  the  con- 
struction shown  journaled,  and.  as  shown,  the  shaft  Q"  is 
hollow  and  formed  to  fit  over  the  slightly  conical  end  ^  of  a 
solid  shaft  Q*^  extending  to  the  left  of  the  hollow  shaft  Q**. 

Q**  is  an  annular  ring  fitting  on  the  shaft  Q",  as  shown, 
and  secured,  as  by  bolts  g",  to  the  right-hand  end  of  the  drum 
Q",  its  outer  edge  extending  beyond  the  drum  and  forming. 
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as  indicated,  a  tight  joint  with  the  end  of  the  ring  Q*.  On 
the  other  side  of  the  drum  Q*'  an  annular  plate  is  secured,  also 
by  bolts  «*•,  this  plate  forming  a  tight  joint  with  the  left-hand 
side  of  the  ring  Q*  and  having  on  its  outer  face  projections 
^  to  form  bearings  for  the  springs. 

Q"  Q"  Q**  Q*  is  an  irregularly  shaped  casket  which  forms 
with  the  plate  Q"  a  box  around  the  abutted  portions  of  the 
shafts  Q"  and  Q".  From  its  walls  Q"  Q"  extend  flanges 
<f*  (sec  Fig.  2),  which  ^'interlock,"  so  to  speak,  with  the 
flanges  ^  of  the  plate  Q",  and  between  the  flanges  of  the 
box  and  plate  are  springs,  Q**,  of  rubber,  by  which  the  plate 
Q"  and  the  box  are  held  together. 

Stcured  to  the  end  of  the  shaft  Q",  as  by  a  key,  fl",  is  the 
hub  Q"  of  a  bevel  gear  wheel,  Q",  and  secured  in  the  same  or 
any  convenient  way  to  the  abutted  portion  of  the  shaft  Q"  is 
the  hub  Q**  of  a  bevel  gear  wheel,  Q". 

Q*  and  Q**  indicate  an  annular  spider  or  frame,  the  portion 
Q*  of  which  is  secured,  as  by  means  of  keys  ^,  to  the  portion 
Q"  of  the  box  and  which  is  formed  with  openings,  g",  in 
which  are  placed  bevel  gear  wheels,  Q",  journaled  on 
pins,  Q",  extending  across  the  openings  if  and  secured  on 
the  outside  and  inside  thereof,  as  indicated  at  fl"  and  g*. 
The  bevel  wheels  Q"  have  their  teeth  engaged  on  opposite 
sides  with  the  bevel  gear  wheels  Q"  and  Q".  The  arrange- 
menr  of  the  gear  wheels  coupling  the  shafts  Q"  and  Q"  to- 
gether is  in  its  general  features  a  familiar  compensating  de- 
vice, by  means  of  which  in  case  of  the  turning  of  the  vehicles 
the  driving  wheel  on  the  outside  is  permitted  to  move,  as  it 
must,  on  a  longer  path  than  the  driving  wheel  on  the  inside, 
without  disturbing  the  application  of  power  to  either  of  them. 
The  function  of  the  springs  Q*  is  of  course  to  act  as  an 
equalizing  device  between  the  clutches  and  the  shafts  upon 
which  the  clutches  operate— that  is,  these  springs  equalize  the 
application  of  the  power  to  the  compensating  device  through 
which  the  power  ultimately  reaches  the  driving  axles,  a  feature 
of  construction  which  the  inventor  believes  to  be  entirely  new, 
as  also  the  construction  of  the  plate  Q"  and  the  irregularly 
shaped  box  casting  by  which  the  equalizing  and  compensat- 
ing devices  are  inclosed  and  protected  from  the  dirt. 

On  the  box  is  formed  on  its  section,  Q",  a  brake  drum 
surface,  upon  which  fits  the  brake  band  (indicated  at  M"*), 
said  band  being  secured  at  one  end  to  fixed  arms,  m",  and  at 
the  other  end  to  a  lever,  M*.  by  means  of  which  the  brake 
band  can  be  tightened  at  will.  This  feature  of  construction 
is  of  value,  because  by  its  means  is  applied  the  braking  pres- 
sure equally  to  both  driving  wheels  at  all  times,  the  resistance 
of  the  brake  acting  through  the  compensating  device  just  as 
does  the  power  of  clutches. 

No.  631,917 — Signaling  and  Controlling  Apparatus  for  Mo- 
tor Vehicles.— William  Richard  Wynne,  of  London,  England. 
Application  filed  March  30,  1899. 

Claim.— In  a  controller  for  electric  motors  the  combination 
with  the  controller  drum  of  a  removable  crank,  a  handle  for 
rotating  same  which  is  also  capable  of  a  vertical  movement,  a 
rod  sliding  within  the  axle  of  the  drum,  means  connecting 
the  said  rod  and  handle  whereby  a  vertical  movement  of  the 
handle  causes  a  similar  movement  of  the  rod.  an  electric 
switch  in  the  path  of  said  rod,  said  means  consisting  of  a 
lever,  7.  located  in  the  said  crank  5.  which  is  hollow,  and 
pivoted  thereto,  one  end  of  the  lever  having  a  pivoted  con- 
nection with  said  handle  through  the  agency  of  a  rod.  8,  con- 
nected to  said  handle,  and  the  other  end  of  said  lever  resting 
upon  first  said  rod  10,  and  a  spring,  12,  normally  pressing  the 
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rod  10,  upward  and  thereby  maintaining  the  said  handle  6  in 
its  lowest  position. 


BRITISH  PATENTS. 


No.  846^— An  Improved  Device  for  Regulating  or  Con- 
trolling the  Movement  of  Motor  Cars.— The  Victoria  Fahrrad- 
Werke,  Nuremberg,  Germany. 

Figs.  1-4  are  sectional  views  of  a  form  of  construction  of 
the  improved  regulating  mechanism  for  operating  motor  cars 
in  four  successive  positions,  whilst  Fig.  5  is  an  elevation.  Fig. 
6  is  a  detail. 

Three  toothed  wheels  b*  b*  b*  are  mounted  to  run  loosely  on 
the  rear  axle  of  the  motor  car,  which  wheels  are  driven  from 
the  driving  axle  either  directly  or  by  means  of  intermediate 
gearing,  the  wheel  b*  traveling  rapidly  forward,  the  wheel  b* 
traveling  slowly  forward  and  the  wheel  b*  slowly  backward. 
On  the  same  axle  a,  two  clutches  c'  c'  are  mounted  by  means 
of  a  tongue  and  groove,  so  as  to  be  adjustable  longitudinally, 
which  clutches  as  may  be  seen  in  Figs.  1-4,  according  to  their 
position,  transmit  one  of  the  three  movements  previously  men- 
tioned to  the  three  toothed  wheels  on  the  axle  a.  Such  a 
gearing  is  already  known,  forming  the  subject  of  a  prior 
patent. 

In  order  to  render  it  unnecessary  to  employ  two  separate 
levers  for  operating  the  clutches  c'  c*,  the  following  arrange- 
ment is  adopted : 

The  clutch  c*  is  operated  by  both  levers  d  pivoted  on  a 
shaft  f  mounted  in  the  frame  e.  Fig.  5,  and  may  be  adjusted  by 
means  of  a  hand  lever  g.  The  ends  of  the  levers  d  are  con- 
nected by  means  of  links  h  with  the  ends  of  two  levers  i 
pivoted  on  shafts  k  mounted  in  the  frame  e.  In  the  position 
shown  in  Fig.  i  the  clutch  c*  is  pressed  forward  by  a  spiral 
spring  1,  held  in  place  by  a  cap  q.  but  cannot  engage  with  the 
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clutch  teeth  of  the  toothed  wheel  b*,  as  rollers  n  mounted  on  a 
collar  m  of  the  clutch  bear  against  cam  di«;ks  o  firmly  connected 
with  the  levers  i.  The  clutch  c*  is,  however,  maintained  by  the 
lever  d  in  engagement  with  the  wheel  b^  which  is  rotating 
rapidly  forward  so  that  the  movement  of  this  latter  is  trans- 
mitted to  the  wheel  axle  a,  and  thus  the  whole  motor  vehicle 
travels  at  a  rapid  speed  forward. 

If  then  the  hand  lever  g  be  moved  to  the  right,  the  apparatus 
comes  into  the  position  shown  in  Fig.  2.  The  two  rollers  n 
in  this  case  drop  into  recesses  or  notches  o^  in  the  disks  o  so 
that  the  clutch  c'  in  consequence  of  the  pressure  of  the  spring 
I  engages  with  the  wheel  b*,  which  is  traveling  slowly  forward, 
and  thus  the  wheel  axle  is  also  rotated  slowly  forward  and 
the  vehicle  travels  slowly  forward.  The  clutch  c*  is  also 
simultaneously  released  by  the  lever  d  from  the  toothed 
wheel  b\ 

On  the  lever  g  being  further  moved  the  regulating  device 
comes  into  the  position  shown  in  Fig.  3. 

The  rollers  n  have  here  emerged  from  the  notches  o*  of  the 
disks  o  so  that  the  clutch  c'  no  longer  engages  with  the  toothed 
wheel  b*. 

The  clutch  c*  is  also  in  this  position  of  the  lever  d,  held  out 
of  engagement  with  the  toothed  wheels,  and  the  axle  thus  does 
not  share  in  the  rotation  of  the  toothed  wheels,  i.  e.,  the  vehicle 
becomes  stationary. 

Finally,  in  Fig.  4.  the  lever  g  is  in  its  extreme  end  position. 
In  this  case  the  clutch  c*  is  also  as  in  the  last  case  held  out  of 
engagement  with  the  toothed  wheel  b*  by  means  of  the  disk 
o.  biit  the  clutch  c*  is  engaged  by  means  of  the  lever  d  with  the 
wheel  b*  which  is  rotating  slowly  backward,  so  that  the  axle 
also  rotates  slowly  backward. 


By  a  single  manipulation  of  the  lever  g  any  desired  kind  of 
travel  may  be  obtained.  A  suitable  pointer  or  indicating 
mechanism  may  be  connected  with  the  lever  in  such  a  way  as 
to  indicate  on  a  suitably  divided  scale  the  actual  direction  of 
travel  of  the  vehicle  in  the  various  positions  of  the  lever. 

No.  9969 — Improvements  in  Brakes  for  Vehicles,  Motor 
Cars,  etc. — Ernst  Lehut,  Paris,  France.  Application  Filed 
May  II,   1899. 

Fig.  I  is  a  longitudinal  section  and  Fig.  2  a  transverse 
section. 

I  is  the  axle  tree  on  which  the  wheel  2  turns;  3  is  a  bracket 
made  in  one  with  the  axle  tree  or  fixedly  secured  to  it  in  any 
suitable  manner.  The  bracket  is  provided  with  two  arms  4  and 
5  for  receiving  the  loops  6  and  7  of  the  collars  8  and  9;  10  is  a 
metal  drum  fastened  on  the  nave  of  the  wheel  2,  and  sur- 
rounded outside  by  the  collar  8  and  inside  by  the  collar  9.  The 
collar  8  is  made  of  a  large  band  8*  and  a  smaller  one  8*,  the 
first  covering  the  second  one.  They  are  of  metal  and  covered 
with  leather  bands  a  on  the  side  toward  the  drum  or  hoop  10. 
The  bands  8*  and  8*  are  joined  together  by  a  hook  8*  arranged 
on  the  extremity  of  the  band  8'  and  engaging  into  an  opening 
arranged  on  the  corresponding  extremity  of  the  band  8*. 

The  free  extremity  of  the  band  8*  is  joined  by  a  fork  11  with 
the  arm  13  of  a  bent  axle  12  on  whose  opposite  end  a  lever  14 
is  keyed  at  right  angles,  joined  by  a  chain  or  link  21  with  the 
cross  piece  15. 

The  collar  9  is  formed  by  a  large  band  9*  and  a  smaller  one 
9*,  the  first  covering  the  second.  They  are  of  metal  covered 
with  leather  bands  b  on  the  side  of  the  hoop  10.  The  bands 
9*  and  9"  are  joined  together  by  a  fork  16,  arranged  on  the 
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extremity  of  the  band  9*  wherein  the  extremity  of  the  hand  9* 
penetrates. 

The  free  extremity  of  the  band  9'  is  joined  to  a  thong  17 
whose  other  extremity  is  fixed  on  the  periphery  of  a  pulley  18 
fastened  on  the  end  of  a  shaft  19  on  the  other  end  of  which 
another  pulley  20  is  arranged  on  the  periphery  of  which  the  end 
of  a  chain  22  is  fastened  which  is  womid  np  in  the  contrary 
direction  of  the  thong  17,  and  whose  other  end  is  fastened 


stopper  B  is  also  traversed  centrally  from  end, to  end  by  a 
rod  Q  the  'T"  shaped  head  C  of  which  extends  beyond  the 
stopper.  A  nut  J  screwed  on  the  rod  C  prevents  all  lateral 
displacement  of  the  rod.  The  rod  has  a  prismatic  part  en 
which  is  placed  a  disk  £.  The  handle  A  is  fastened  to  this 
disk  by  the  screws  V  V,  and  it  is  also  retained  on  the  rod  C 
by  a  simken  nut  K  screwed  on  the  screw  threaded  extremity 
of  the  rod. 
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on  the  cross  piece  15.  The  leather  bands  are  for  the  purpose 
of  augmenting  the  adherence  of  the  collars  on  the  hoop;  23 
is  a  chain  which  is  connected  with  a  pedal  arranged  near  the 
driver  of  the  vehicle. 

The  following  is  the  manner  of  working:  When  the  driver 
wishes  to  work  the  brake  he  actuates  the  pedal  which  by 
means  of  the  chain  23  moves  the  cross  piece  15  and  the  chains 
21  and  22  follow  it.  The  chain  21  moves  the  lever  14  and  by 
means  of  the  shaft  12  draws  the  arm  13  with  it,  and  conse- 
quently the  fork  11  draws  upon  the  band  8^  of  the  collar  8 
which  tightly  embraces  the  hoop  10  and  draws  the  band  8* 
with  it,  which  also  embraces  the  hook  10,  whose  rotation  and 
consequently  that  of  the  wheel  is  stopped.  At  the  same  time 
the  chain  22,  influenced  by  the  cross  piece  15,  moves  the  pulley 
20  and  also  the  pulley  18  by  the  shaft  19,  which,  drawn  by  the 
thong  17  on  the  extremity  of  the  band  9*  of  collar  9,  draws 
tliis  band  and  band  9^  against  the  hook  10,  which  it  prevents 
from  turning  in  the  contrary  direction  that  is  backward.  The 
wheel  can  consequently  neither  turn  forw'ard  nor  backward. 

It  is  clear  that  this  construction  can  be  modified;  instead 
of  using  one  pedal,  two  could  be  used,  actuating  the  collars 
separately.    In  this  case  the  cross  piece  15  is  suppressed. 

No.  9773 — Improvements  in  Means  for  Interrupting  the 
Ignition  Current  of  the  Motors  of  Motor  Cycles  or  the  Like. — 
Application  filed  May  9,  1899. 

Fig.  I  is  a  longitudinal  section  of  the  improved  handle.  Fig. 
2  a  plan  view  thereof.  Fig.  3  a  cross  section  on  line  3 — 3  of 
Fig.  I,  and  Fig.  4  is  an  end  view. 

The  handle  A,  which  may  be  of  ebonite,  is  adapted  to  turn 
with  slight  friction  on  the  end  of  the  handle  bar  or  steering 
bar  H.  A  stopper  B,  also  of  ebonite,  closes  the  extremity  of 
the  tube  H  and  is  fixed  to  it  by  means  of  screws  or  pins  I. 
The  stopper  B  carries  two  elastic  plates  D  D*  diametrically 
opposite  one  another  and  having  soldered  to  them  respectively 
the  two  wires  F  P  of  the  electric  drcnst    The  button  or 


The  handle  A  can  thus  be  turned  on  the  tube  H  without 
displacement  in  the  direction  of  its  axis.  Near  the  inner  end 
of  the  handle  there  is  fixed  on  the  tube  H  a  sleeve  G  hollowed 
out  with  a  recess  of  convenient  width  between  which  an  index 
R  is  movable.  This  index  consists  of  a  metallic  spring  fixed  in 
the  handle  by  means  of  screws,  as  shown  in  Fig.  i,  so  that  it 
moves  with  the  handle  and  may  point  to  the  one  or  other  of 
two  indications  engraved  on  the  sleeve  near  the  edges  of  the 
recess,  for  example  "on"  or  "off." 

In  the  position  of  the  parts  as  illustrated  in  Figs,  i  and  2 
the  springs' D  D'  have  no  electric  communication  between 
them,  and  the  circuit  is  open.  The  current  cannot  therefore 
pass  to  the  igniter  and  the  motor  is  not  operated.  The  index 
R  would  point  to  the  word  "off." 


n&.i . 


Fio.i. 


FIG.£. 
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To  produce  the  spark  which  determines  the  explosion  of  the 
gas  mixture  in  the  motor  and  put  the  latter  in  action,  the 
handle  A  is  turned  so  that  the  index  R  points  to  the  word 
"on."  By  this  rotation  the  disk  E  and  the  rod  C  turn  with  the 
handle,  and  the  head  C^  being  somewhat  wider  than  the  space 
between  the  springs  D  ly,  cornea  in  contact  with  the  latter, 
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which  by  virtue  of  their  elasticity  press  against  the  head  and 
are  thus  put  in  electric  communication.  The  circuit  of  the 
induction  bobbin  is  thus  closed  and  the  spark  can  then  pass 
between  the  points  of  the  igniter. 

To  stop  the  motor,  it  is  sufficient  to  turn  the  handle  so 
that  the  index  R  points  to  "off."  The  head  C*  is  disengaged 
from  the  springs  D  D^,  the  circuit  is  opened,  and  the  motor 
stops. 

No.  9,188— Improvements  in  Motor  Vehicles.— Julius  Wil- 
liam Walters,  New  York,  N.  Y.— Application  filed  May  2, 
1899. 

This  wheel  for  motor  vehicles  was  described  in  the  May  10 
issue  of  The  Horseless  Age. 

No.  6,136— Positioning  Apparatus  for  Motor  Vehicles. — 
George  Herbert  Condict,  New  York,  N.  Y.  Application  filed 
March  21,  1899. 

This  invention  relates  to  apparatus  whereby  an  electric 
vehicle  is  directed  into  proper  position  with  respect  to  me- 
chanical loading  and  unloading  apparatus,  so  that  a  tray  of  ex- 
hausted batteries  may  be  removed  therefrom  and  replaced  by 
a  tray  which  has  been  charged  and  is  ready  for  use. 

No.  13,345 — Improvements  in  or  Relating  to  Driving  Gear 
for  Motor  Cycles  and  the  Like. — Ateliers  de  Constructions 
Mecaniques,  Mulhausen,  Alsace,  Germany.  Application  filed 
June  27,  1899. 

This  invention  has  for  its  object  an  automatic  coupling  for 
such  cycles  as  are  to  be  converted  into  motor  cycles,  the 
coupling  being  capable  of  being  arranged  on  any  existing 
bicycle  without  reconstructing  the  frame  or  hub  of  the  back 
wheel. 

No.  1,116— Improvements  in  or  Relating  to  Motor  Road  Ve- 
hicles and  Devices  for  Controlling  the  Various  Operations 
Relating  to  Starting,  Stopping,  Accelerating  and  Retarding 
the  Same.— Elmer  A.  Sperry,  Qeveland,  O.  Application  filed 
Jan.  17,  1899. 


SPECIAL   NOTICES. 

—o 

AdvtrttowtBto  taMTted  noder  this  bMdlag  at  $2.00  mi  iach 
Ijmm,  payable  In  advaaee. 


The  Columbia  Motor  and  Manufacturing  Co.  have 
established  their  offices  in  The  Pacific  Building, 
Washington,  D.  C.  Any  inventors  who  have[|]good 
patents  on  motor  vehicles,  and  wish  to  dispose  of 
them,  will  do  well  to  communicate  with  the  Company. 
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BUOWm  DETIGHIBLE 

P|I1||IC  made  for  Automo- 
U  n  H I R  0  biles,  in  sizes  to  suit 
all  requirements.  Prompt  deliv- 
eries made.     Address : 

BALDWIN  CYCLE  CHAIN  CO., 
WORCESTER,  MASS.,  U.  8.  A. 


Graphite  Lubricants, 

ALL  KINDS.  ACCORDINQ  TO  WAOTS. 

Special  preparation*  tor  Gear*  of  Electric  Hotora  and  for  CyUnden  of 
Motor  Boglnee.    Scad  tot  drcnlars  and  Price*. 

Joseph  Dixon  Crucible  Co.,  -  Jersey  City,  N.  J. 

Seamless  Cold  Drawn  Steel  Tubing,  '^£SB 
Shells,  Cjllnders  and  Tanks,         ^".^^-^.-^ 


ed   Tanks   of    Sandry 
Diameters. 


DROP  FORQINQS  AND  STEIfL  STAMPINGS. 

JMNEY.  STEINiETZ  t  60..  Drixsl  BulldiRK,  PIHadslplla.  Pa. 

McCULLOUGH  MOTORS. 


Tbe   Back  Bmy  Oyole  Co.,  T.  1¥.  IVIeOallo«sli,  Prop., 
mnnonnoe  the  trmnsfer  of  their 

GASOLINE  MOTOR  AND 

MOTOR  VEHICLE  BUSINESS 


!  to  the 
for  Meh 


TO    LET. 

Within   15   miles  of  Boston,  very  desirabl'*  factory  i 
plant  for  Automobiles  ;  rent  very  low  and   will  take 
part  of  it  in  stock  or  machines.     Full  particulars  on 
application.      BILLINGS,    CLAPP  &  CO.,    Boston, 
Mass. 


U.  S.  MOTOR  VEHICLE  CO., 

BROADWAY  &  25th  ST.,  "TOWNSEND  BLDG./'  NEW  YORK. 

with  which  Company  Mr.  McCullouKh  will  be  connectsd.    Of  fie—  Opmn 
tffpl.  10. 


Designers  and  Draughtsmen. 

Wanted  by  a  New  Automobile  Co.,  several 
designers  and  draughtsmen  who  are  familiar  with  this 
class  of  work,  and  especially  one  man  who  is  an  able 
and  experienced  Carriage  designer.  Address,  stating 
experience,  references,  etc.,  with  salary  desired, 
F.  J.  Ce,  care  of  "  Horseless  Age." 


Steam  Engines  and  Boilers 

for 

MOTOR  VEHICLES. 

SPECiAL   DESiGfSf. 

LIGHT,    STRONG   AND   COMPACT. 

EDWARD  S.  CLARK, 

BoUJer  of  Clark  Piteot  Safely  272  Preeport  Street^ 

Water  Tnbe  Buller  aid  Hifb  b^^^^^m     aaA^e 

Grade  Marine  Enflnei.  BOSTON,  MASS. 
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In  the 
Interest  of  the 

AUTOMOBILE   INDUSTRY. 

ESTABLISHED    1895. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies.  10  Cents. 

OFFICE  OF  PUBLICATION 

Americaip  Tract  Society   Building,   ^H^ssau  and  Spruce  Streets, 

NEW   YORK. 
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THE  AUTOMOBILE   GO.   OF  AMERICA. 

MOTOR     VEHICLES, 

HYDRO-CARBON    SYSTEM. 

FOUR   OR   FIVE    DIFFERENT   TYPES   for  pleisure  ind  business  on  exhlbltron. 


BTAXBOPB  PWJETOV,  4  H.  P.  MOTOR. 


HUDSON  BITILI3IXG. 


New  York. 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  Construction 
in  Running  Gear  and   Hollow  Axles. 

SEAMLESS  TMBIW8 

FOR  PISTON  RODS  AiD  CYLINDERS. 

Wrlt<?  for  Prlct^  Uat  *'  K  "  for  irulile  and  r«fer«nce.  Cftu  fufnfifh  lAbli« 
irivins;  Safe  Lo&d  ko  pounds  nt  centers,  "  Moiluli  *"  of  fieclioDa  and  Safe 
TwijJtinir  M^mienr 

AODRESS • 

SHELBY  STEEL  TUBE  COMPANY, 

General  Sales  Offices:  eLEVEUND,  OHIO.  U,  S.  A. 


144  Chambers  St.,  New  York,  N,  Y. 


BflAMCH    Of  Fleet  ; 

135  Lake  Sl,  Chicago,  111. 


ag  ConstUution  Hill,  Birmingbam.  England. 


Thfi  WhitOn  Universal  Automatic    two  PASSEHSER  mmu  for  Business  and  Pleasure. 

Gear  Cutting  Machine. 


s?^*^ 


Most  complete  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  requiremeiits  of  Motor 
Vehicle  Manufacturers.  Already  in  use  in  several 
leading  shops. 

SiMO  FOR  ruu  PiRTtCULMRS  A9fD  LfST  Of  USiRt 

THE  D.E.  WHITON  MACHINE  GO. 

NEW  LONDON,  CONN.,  U.  S.  A. 


>-f>v 


^-Uiir  factory  is  running  day  and  nij^ht  liHing  orders  for  Two, 
Four  and  Six  Passenger  Carriages  for  busineis  and  pleasure.  Our 
carriages  have  covered  more  miles  and  have  been  in  actual  use 
Innger  than  any  motor  carriage  made  in  America. 

W^e   use  the   gasoline  system.     Send    lOc.   for  our  large 
catalogue.     We  pay  no  commissions. 

THE  HAYNES-APPERSON  CO., 

KOKOMO,    IND. 
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Liquid  rioonshine. 


Promoters  of  liquid  air  companies  are  taking  advantage  of 
the  popularity  of  the  automobile  to  introduce  the  term  into 
their  corporate  names  and  lay  special  stress  upon  the  availabil- 
ity  of  liquid  air  for  the  propulsion  of  vehicles.  In  the  circu- 
lar of  a  company  recently  formed  in  New  England  to  manu- 
facture liquid  air  and  apply  it  to  various  commercial  pur- 
poses, a  large  amount  of  space  is  devoted  to  the  liquid  air 
automobile ;  the  defects  of  all  other  systems  of  vehicle  propul- 
sion are  minutely  described,  while  the  freedom  of  liquid  air 
from  these  defects  is  triumphantly  asserted.  Of  course,  the 
little  difficulties  in  the  way  of  the  economical  production  of 
liquid  air  are  entirely  omitted  in  this  glowing  prospectus. 
This  part  of  the  problem  is  dismissed  with  the  vague  state- 
ment that  the  company  has  a  new  and  ingenious  process  of 
manufacturing  liquid  air  which  reduces  the  cost  to  almost 
nothing.    If  the  promoters  of  this  company  would  only  give 


us  some  actual  figures  representing  this  cost,  we  would  have 
a  tangible  basis  on  which  to  estimate  the  value  of  their  system. 
We  know  that  it  takes  power  to  compress  air  or  any  other 
gas,  and  that  the  liquefaction  of  gases  can  only  be  obtained 
by  the  use  of  more  power  than  is  required  for  compression. 
Very  interesting  laboratory  experiments  have  been  made 
with  Hquid  air,  and  it  is  quite  certain  that  ultimately  commer- 
cial uses  will  be  found  for  it;  but  the  possibility  of  its  com- 
peting to  any  extent  with  the  prime  movers  in  the  propulsion 
of  vehicles  is  as  vague  and  remote  as  the  claims  of  its  pro- 
moters. Until  it  can  be  demonstrated  that  liquid  air  can  be 
economically  produced,  such  literature  as  this  prospectus  must 
be  regarded  as  liquid  moonshine. 


Friction  Transmissions. 


Much  time  and  money  have  been  spent  by  inventors  of  both 
hemispheres  in  the  effort  to  devise  a  practical  variable  speed 
friction  transmission  for  motor  vehicles.  Friction  disks  of 
various  kinds  have  been  tried  with  faces  composed  of  com- 
pressed paper,  wood,  leather  and  other  materials  tending  to 
increase  the  friction,  but  no  machine  of  this  kind  has  long 
remained  in  practical  use.  The  size  of  the  frictional  surfaces 
required  to  transmit  power  sufficient  to  drive  a  carriage  is  so 
great  that  they  become  inadmissible  on  account  of  the  room 
they  take  up  on  a  carriage.  Le  Pape,  the  French  inventor 
whose  carriage  was  described  in  one  of  the  early  issues  of  The 
Horseless  Age,  about  exhausted  the  subject  of  friction  disks 
and  was  compelled  to  abandon  them  entirely  for  the  reason 
above  stated.  He  found  it  necessary  to  increase  the  dimen- 
sions of  his  surfaces  time  and  again,  until  he  was  compelled  to 
admit  the  case  was  hopeless. 

Another  frequent  objection  to  the  friction  disk  (and  other 
friction  devices  as  well)  for  this  class  of  work  is  want  of 
positiveness.  Motor  vehicle  transmission  is  the  most  brutal 
and  exacting  kind.     In  the  starting,  stopping  and  continual 
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and  rapid  changes  of  speed,  a  transmission  device  is  required 
that  will  grip  firmly  and  hold  with  certainty.  No  toys  or  make- 
shifts will  answer.  As  an  eminent  English  engineer  once 
remarked  to  the  editor  of  The  Horseless  Age,  on  looking  at 
one  of  these  friction  transmissions :  "This  man  evidently  never 
had  any  experience  in  traction.    Traction  means  business." 


The  Automobile  Parade. 


Steam  Overland  Freighting. 


We  wish  to  call  particular  attention  to  the  article  in  this 
issue  describing  a  steam  wagon  train,  or  system  of  overland 
freighting,  which  is  destined  to  play  an  important  part  in  the 
development  of  motor  road  locomotion  in  many  lands.  It 
is  evident  that  a  machine  of  this  kind  is  not  universally  ap- 
plicable. In  some  districts  the  nature  of  the  roads  would 
bar  its  use.  but  wherever  the  soil  is  reasonably  compact  and 
water  is  easily  obtained,  it  can  be  operated,  the  manufacturers 
state,  at  about  one-half  the  cost  of  animal  power.  In  agricul- 
ture, mining,  quarrying  and  for  the  transportation  of  general 
merchandise  in  regicms  remote  from  railroads,  outfits  like  this 
would  seem  to  l)e  indispensable  at  the  dawn  of  the  twentieth 
century. 

Steam  wagon  trains  may  also  be  supplemented  with  advan- 
tage by  gasoline  or  kerosene  vehicles  for  lighter  work.  Several 
large  transportation  companies  in  southern  countries  are  now 
placing  orders  here  for  both  types  of  vehicle,  on  the  satis- 
factory performance  of  which  depends  the  wholesale  replace- 
ment of  animal  power  by  motive  power  in  several  of  ihe  semi- 
tropical  commercial  centers. 


Too  Li8:ht. 


In  spite  of  precedent  and  in  spite  of  repeated  warning  ,  many 
of  our  inventors  and  manufacturers  are  producing  vehicles 
altogether  too  light  for  the  service  required  of  them.  The 
public,  they  contend,  demands  light  carriages,  and  we  mu!-t 
give  the  public  what  it  wants.  But  it  is  not  always  wise  to 
humor  the  imblic.  for  the  public  is  fickle  and  inclined  to 
change  its  mind  suddenly  when  it  discovers  that  it  is  wrong. 
Hence  it  is  manife«;tly  the  true  policy,  when  the  public  is  not 
sufficiently  informed,  as  in  motor  matters,  to  lr)ok  further 
ahead  and  build  machines  which  will  give  permanent  satis- 
faction, knowing  that  the  public  will  see  its  error  eventually 
and  choose  the  solid  and  substantial  thing.  The  stresses  and 
shocks  that  motor  vehicles  are  subjected  to  can  be  ascertained 
by  capable  engineering,  and  the  strength  of  the  materials  re- 
quired to  withstand  them  can  be  computed  theoretically  and 
tested  practically,  so  that  there  need  be  no  guesswork  in  any 
of  the  details.  A  little  ephemeral  popularity  is  dear-bought  if  it 
is  followed  by  failure  and  loss  of  reputation. 


The  automobile  parade  at  Newport  last  Friday  was  note- 
w«)rihy  on  several  accounts.  It  was  the  first  formal  public 
recognition  of  the  automobile  by  our  American  aristocracy,  and 
was  a  charming  spectacle  as  well,  the  vehicles  being  hand- 
soriiely  decorated  with  flowers  and  ornamental  designs.  Elec- 
tricity, gasoline  and  steam  were  represented  in  the  procession, 
and  while  the  day  did  not  pass  without  accidents,  one  of  which 
was  of  a  distressing  nature,  the  function  was  regarded  as  a 
unique  success  by  the  participants  and  by  the  residents  of  Amer- 
ica's most  fashionable  water  place. 

Now  that  the  Four  Hundred  have  set  the  seal  of  their  ap- 
proval upon  the  automobile,  builders  of  motor  pleasure  car- 
riages may  look  for  generous  patronage  from  that  source, 
which  will  be  most  opi)ortune  at  this  early  stage  of  the  in- 
dustry. 


HEYMANN   GASOLINE  CARRIAGE. 

The  Heymann  Gasoline  Carriage. 

The  Heymann  gasoline  carriage,  first  described  in  the  No- 
vember. 1898,  issue  of  The  Horseless  Age,  has  been  tested  on 
the  road  for  over  a  month,  and  is  said  to  give  satisfactory 
service.  The  makers,  the  Heymann  Motor  Vehicle  &  Mfg. 
Co.,  Melrose.  Mass.,  promises  full  details  soon. 


Investigating  Gasoline  Now. 

It  is  reported  that  B.  Altman  &  Co.,  of  New  York,  the 
pioneer  house  in  the  adoption  of  electric  delivery  wagons,  are 
investigating  gasoline  motors. 


WANTED. 

Special  contributors  to  The  Horseless  Age  on 
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Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York. 
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Racial  Traits  in  Motor  Veliicle  Design. 

By  A.  H. 


Just  as  the  art  expert  in  glancing  at  pictures  in  a  picture 
gallery  can  well  divine  their  origin,  so  can  the  trained  eye  of 
the  engineer  usually  tell  the  birthplace  of  a  motor  carriage  he 
sees  on  the  road.  In  fact,  not  only  can  one  tell  the  nation- 
ality of  the  design,  but  frequently  also  that  of  the  manu- 
facturer, since  a  French  carriage  built  in  France  looks  very 
different  from  one  of  French  design  built  in  England. 

Comparing  the  representative  types  of  motor  carriages  of  the 
different  nations,  we  shall  consider  the  motive  power  used,  the 
method  of  driving  and  steering,  and  the  general  build  of  the 
vehicle. 

As  regards  motive  power,  we  might  say  that  it  is  prin- 
cipally electricity  in  this  country,  oil  in  France.  England  and 
Germany. 

The  reasons  for  this  difference  are  not  far  to  seek.  In  this 
country  the  electrical  industry  has  made  such  progress  as  to 
enable  electric  pleasure  carriages  to  be  run  quite  satisfactorily. 
Moreover,  the  majority  of  motor  carriages  running  in  Amer- 
ican cities  are  two  or  four  seated  vehicles  for  the  conveyance 
of  passengers,  and  rarely  travel  outside  the  city  limits  over 
hills  and  bad  roads,  and  the  distance  to  be  covered  is  seldom 
greater  than  one  charge  of  batteries  will  allow. 

In  France  conditions  are  different.  If  you  can  build  a  car- 
riage with  plenty  of  taps,  floats,  levers,  hand  wheels  and  ad- 
justment screws  on  the  outside  you  are  sure  to  meet  the  French 
taste,  and  if  you  operate  it  with  oil  there  will  be  a  chance  that 
the  carriage  will  get  stuck  on  the  road  and  give  the  "chauf- 
feur" an  opportunity  to  prove  to  his  own  satisfaction  and  that 
of  his  friends  that  he  is  a  genius  and  able  to  make  things  re- 
volve after  tickling  the  mechani  m  for  some  little  while. 

It  seems  that  while  motor  carriages  to  be  popular  in  this 
country  and  England  must  be  comfortable  vehicles,  managable 
and  reliable,  they  are  preferably  so  constructed  in  France  that 
it  is  an  art  to  sit  on  them  when  they  are  moving,  and  that  no- 
body but  their  proprietor  thinks  he  knows  what  all  the 
mechanism  is  for. 

The  German  oil  carriage  is  in  most  cases  far  simpler  than 
that  of  French  design,  though  the  Daimler  motor,  a  German 
invention,  is  being  largely  u^ci]  in  both  French  and  German 
vehicles. 

Electric  motors,  where  possible,  are  most  desirable,  as  they 
are  rotary  and  most  readily  applied  to  revolve  the  wheels.  But 
in  England  and  Germany,  leaving  out  of  consideration  the  rest 
of  Europe,  the  motor  carriage  has  to  .serve  a  different  pur- 
pose. It  is  much  used  to  run  in  districts  where  there  is  no 
steam  road  or  electric  line,  and  has  to  make  long  journeys 
with  one  charge  of  fuel,  or,  rather,  be  able  to  replenish  the 
exhausted  source  of  power  en  route. 

Electricity,  of  course,  is  not  adapted  for  this  purpose.  No 
battery  will  stand  the  jar  and  jolting  of  rough  country  roads 
without  being  disintegrated  soon,  and  as  regards  the  weight,  we 
know  that  i  lb.  of  weight  does  not  represent  more  energy  than 
7  to  lo  watt-hours  in  the  best  typv;,  and  that  where  we  wish  to 
run  some  distance  the  dead  weight  to  be  carried  will  make 
electricity  prohibitive.  Oil.  coal  or  coke  will  burn  up  and 
lighten  the  car,  but  electric  batteries  remain  just  as  heavy 
whether  they  be  charged  and  representing  the  source  of  motive 
power  or  whether  they  are  exhau>ted  and  nothing  else  but 
ballast.  So  it  comes  that  oil  is  largely  in  use  abroad.  Of 
course,  the  average  Englishman  is  not  yet  fond  of  this  means 


of  locomotion,  and  the  most  perfect  oil  carriages  built  in  Eng- 
land are  making  their  way  rather  slowly  into  popularity. 

It  seems  to  be  the  standard  practice  abroad  to  attach  the 
engine  in  front  of  the  vehicle  and  drive  backward  by  means  of 
gear  wheels,  shaft  and  double  chain.  Some  French  carriages 
.still  use  belts,  but  in  England,  with  her  quick  climatic  changes, 
l)elts  do  not  seem  to  prove  attractive  for  the  purpose. 

The  driving  is  in  a  few  carriages  effected  in  front,  after  the 
style  of  some  of  the  electric  cabs  running  in  New  York.  The 
idea  is  that  such  a  carriage  will  steer  straighter  and  ride  with 
the  driving  wheels  first  over  an  ob.stacle,  where  otherwise  the 
steering  wheels  might  be  thrown  sideways  and  the  vehicle 
made  to  skid. 

Much  ingenuity  is  shown  in  French  steering  gears;  gen- 
erally, however,  the  Ackermann  gear,  or  articulated  axle,  is 
considered  the  best,  and  is  most  in  use. 

Gearing  and  chains  being  prominent  parts  of  European 
vehicles,  these  have  been  designed  with  great  care,  and  one 
has  to  admit  that  they  give  much  satisfaction  as  they  are 
arranged  at  present.  As  a  rule  they  are  encased  (dust  proof) 
and  show  little  sign  of  wear  after  hard  use. 

In  the  general  build  of  vehicles  it  is  noticeable  that  the 
English  carriage  is  much  heavier  in  proportions  than  the 
French.  One  might  say  it  is  the  old  excuse  of  the  English 
designer  to  pride  himself  on  the  substantial  character  of  his 
work  in.stead  of  acknowledging  that  he  did  not  know  how 
much  lighter  he  could  build  without  coming  to  grief.  But  it 
must  be  admitted  that  it  is  a  mistake  to  make  a  motor  carriage 
frame  light  when  it  has  to  be  durable.  The  twisting  and 
racking  when  on  the  road  is  very  great,  and  however  elastic 
the  connection  may  be  between  wheels  and  motor,  the  latter 
should  be  on  a  rigid  foundation,  which  means  attached  to  a 
heavy  frame. 

It  is  just  the  difficulty  in  making  a  compromise  between 
these  two  opposing  desiderata,  elastic  vehicle  and  rigid  engine 
base,  which  accounts  for  most  failures  in  motor  vehicle  design. 

One  great  point  in  favor  of  English  carriages  I  have  seen  is 
that  their  center  of  gravity  is  usually  lower  than  in  the  French 
carriages.  This  I  consider  very  desirable,  as  it  facilitates  rapid 
braking  without  the  danger  of  upsetting.  Topheavy  vehicles 
are  besides  dangerous  in  taking  curves,  though  it  seems  that 
the  popular  London  'bus.  a  most  unmechanical  looking  affair, 
does  quite  well  in  balancing  its  outside  passengers. 

As  regards  the  finish  and  outlines  of  the  carriages,  it  must 
be  admitted  that  those  of  French  design  are  more  graceful 
than  the  English  types.  One  has  only  to  look  at  the  London 
electric  cab.  or  look  back  at  it  rather,  as  they  have  not  been 
running  for  some  weeks,  to  become  permanently  discouraged 
at  the  prospects  of  motor  traffic. 

On  the  other  hand,  there  were  some  outrageous  designs  re- 
cently to  be  seen  in  Paris;  for  instance,  motor  mail  coaches  of 
the  baroque  style,  and  some  of  the  carriages  were  so  ar- 
ranged that  you  could  see  a  dynamo,  numbers  of  flasks,  brushes 
and  household  articles  about,  which  plainly  indicated  that  it  did 
not  matter  if  this  vehicle  got  stuck  on  the  road,  since  the  tourists 
would  have  lots  of  fun  with  the  things  they  took  along. 
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Steam  Overland  Freighting. 

The  overland  freightinj?  train,  with  its  powerful  engine  and 
long  train  of  heavily  loaded  wagons  winding  along  the  country 
road,  or  in  and  ahout  the  plantation,  or  reaching  across  the 
wide  stretches  of  the  Western  ranch,  is  a  fitting  picture  for 
the  close  of  the  nineteenth  century.  The  horse,  the  mule,  the 
ox  and  even  man  himself  have  all  been  called  upon  to  solve 
the  problem  of  transporting  freight  overland.  Enterprises 
have  lagged,  many  opportunities  have  lain  dormant  because 
this  problem  could  not  be  successfully  met.  The  steam  over- 
land freighting  train  is  a  practical,  scientific  solution.  The  ap- 
plication of  steam  power  to  traction  engines  designed  for  the 
work  to  be  done,  with  wagons  adapted  to  the  kind  of  freight 
to  be  hauled,  affords  a  method  of  transportation  that  has  large 
capacity,  is  economical  to  operate  and  that  can  be  successfully 
operated,  as  a  rule,  wherever  the  four-footed  beasts  of  burden 
have  been  used.  Kach  outfit  or  train  re(|uires  an  engineer  and 
two  helpers  and  will  do  the  work  of  many  teams  and  many 
men. 

These  outfits  are  particularly  adapted  to  haul  freight  of  any 
description  from  out-of-the-way  places.  In  the  mining  regi(ms 
many  mines  are  situated  from  lO  to  40  miles  from  a  railway, 
and  the  cost  of  transportation  of  Knv  grade  ores  by  mule  teams 
or  oxen  becomes  prohibitory,  and  many  mines  are  not  worked 
on  account  of  this  one  ditficulty.  These  trains,  when  designed 
to  meet  each  individual  case  presented,  reduce  the  cost  of 
transportation  per  ton  at  lea^^t  one-half,  and  in  many  instances 
two-thirds. 

The  wagons  are  built  si)ecially  to  suit  the  needs  of  each 
particular  class  of  freight  to  be  handled.  For  silver  and  copper 
ores,  sulphur,  borax,  limestone,  they  generally  have  a  capacity 
of  not  less  than  320  cu.  ft.  The  diameter  of  the  wheels  and  the 
faces  are  varied  to  suit  each  particular  soil  over  which  the 
freight  must  be  hauled,  while  the  character  of  the  wagon  is 
varied  to  facilitate  loading  and  unloading.  Most  natural  dry 
soils  give  but  little  trouble  to  tlicsc  trains,  while  soils  that  con- 
sist mainly  of  loose,  deep  sand  are  the  most  troublesome.  The 
aim,  however,  in  each  particular  case  is  to  design  the  wagons 
to  meet  the  conditions  and  to  carry  the  greatest  paying  load 


with  the  lea.st  expenditure  of  power.  The  length  between  water 
stations  is  a  most  important  factor  in  the  system  of  transporta- 
tion, for  unless  water  is  available  every  six  miles  or  so,  the 
amount  of  paying  freight  hauled  must  be  reduced  in  the  same 
proportion  as  the  weight  of  the  necessary  water  carried  is  in- 
creased. If  the  water  stations  are  further  apart,  say  6  to  15 
miles,  a  tender  is  furnished  for  additional  water  and  coal. 

Grades  not  exceeding  5  per  cent,  are  easily  taken,  but  on 
roads  that  have  many  long  grades  exceeding  this  a  reduction 
of  paying  freight  must  be  made.  For  copper  mines  the  wagons 
can  be  built  to  carry  sulphuric  acid  safely  in  bulk  of  10  tons  per 
wagon.  The  necessary  lead  lining,  however,  makes  the  wagons 
\  ery  heavy. 

For  sugar  plantations,  where  the  cane  has  to  be  hauled  to 
the  mill,  these  trains  are  well  adapted,  for  as  the  distances 
from  the  mill  are  usually  short,  one  engine  can  take  out  a 
large  number  of  empty  wagcms  and  distribute  them  in  various 
parts  of  the  plantation,  and  in.stead  of  waiting  for  them  to  be 
loaded  the  engine  can  go  on  and  pick  up  wagons  that  have 
been  dropped  at  a  previous  trip  and  loaded  in  the  meantime. 
It  will  be  seen  that  the  engine  can  be  continually  supplying 
loaded  wagons  to  the  mill  and  supplying  the  fields  with  empty 
ones.  One  engine  alone  in  one  day  has  hauled  as  much  cane  to 
the  mill  as  can  be  hauled  by  60  ox  teams  requiring  sixty  men 
and  360  oxen,  the  engine  recpiiring  only  three  men  (engineer 
and  two  helpers)  to  deliver  an  equal  amount.  This  system  of 
hauling,  however,  requires  a  very  large  number  of  strong 
wagons.  A  train  of  12  wagons,  each  loaded  with  S^/2  tons  of 
cane,  making  a  total  weight  of  108  tons  behind  the  engine,  has 
been  hauled  successfully  from  jilantation  to  mill  at  one  trip. 

Coal  or  wood  can  be  used  equally  well  to  operate  the.se  en- 
gines without  alteration  in  the  fire  l)Ox. 

The  cost  of  operation  is  estimated  as  follows   : 

s.        £  s. 

Engineer   $2.50  to  $  4.00     10  to  o  16 

Fireman  i .  50  to      2. 50      6  to  o  10 

Helper   1.00  to      1.50      4  to  o    6 

Two  tons  of  coal  at  $2  to  $6  each. .  4.00  to     12.00     16  to  2    8 

Lubricating  oil    50  to       1 .00      2  to  o    4 

Depreciation  per  day  2.00  to      4.00      8  to  o  16 

Total    $11.50  to  $25.00    46  to  5  00 
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A  fair  estimate  of  the  operation  of  the  engine  is  that  it  will 
carry  ^  tons  30  miles  for  from  $15  to  $20  per  day,  with 
reasonable  grades. 

An  excelk'nt  example  of  this  most  useful  type  of  motor 
vehicle  was  recently  built  hy  the  O.  S.  Kelly  Co.,  of  Spring- 
field, 0.»  for  use  on  a  large  Cuban  sugar  plantation.  It  diflFiTs 
materially  from  other  traction  engines.  The  enlarged  diameter 
of  the  drive  wheels  is  apjiarcnt  to  the  casual  observer,  while 
the  construction  of  steel  plates  and  angle  rings  securely  riveted 
appials  forcibly  to  the  practical  man.  These  drive  wheels  are 
built  up  around  a  center  casting  to  which  are  securely  riveted 
the  two  circular  side  sheets;  their  peripherics,  being  fitted 
with  heavy  angle  rings,  form  connecting  dangcs  for  the  steel 
plate  tire,    This  tire  is  fitted  with  diagonal  plates  or  cleats  4  in. 


FRONT  VISW, 

wide  and  2  in,  t^hick»  extending  completely  across  the  face  at 
such  angles  and  distances  apart  as  to  insure  the  complete  bed- 
ding of  one  plate  before  the  preceding  one  has  left  the  ground. 
To  insure  lateral  stiffness,  pieces  of  each  side  plate  are  cut  out 
at  regular  intervals  to  form  the  spokes,  and  the  edges  of  these 
spokes  are  fitted  with  steel  angles,  enabling  the  two  spokes  to 
be  lied  together  by  the  cross  plates,  the  spokes  thus  forming  a 
hollow  btix  pattern.  The  whole  wheel  is  fairly  light,  very 
str<  ng  and  practically  unbreakahle.  It  will  be  nuliced  that 
holes  are  provided  for  three  locking  pins.  One  pin  is 
sufficienrly  strong  to  lake  the  whole  €»f  the  driving  strain,  fnU 
in  practice  three  are  used  tn  prevent  undue  wearing  of  the  pin 
holes.    The  method  of  driving  with  one  pin  only  is  universal. 


LtFT    STDE    REAR   VIEW. 
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single  bund  4  in.  wide  and  2  in.  thick,  In  reduce  friction  and 
make  steering  easy;  which  is  accoinplinbcd  in  the  usiiai  way  by 
haiu!  wheel  worm  and  shaft,  fitted  with  chain ji  attached  to  the 
fruni  axle 

The  engine  mounted  cm  toji  of  the  boiJcr  has  no  fty  wheel, 
and  the  irtple-lhmw  crankshaft  with  cranks  120  degrees  apart 
6tud  with  three  pair*>  nf  eccentrics,  all  made  entirely  from  a 
<^Migic  forging,  i^  balanced  perfectly  tn  all  positions,  and  as 
the  j>uint  of  cut-rjU  is  ciirricd  ktc  enough  to  always  m!itire 
the  admisimni  of  steam  to  twu  ^ytons.  the  starting  of  a  heavy 
load  IS  easily  accumpli^htd.  Another  point  is  noticeable,  in 
that  the  crankshaft  runs  in  four  bearings  all  fixed  in  mch  a 
manner  as  u>  be  entirely  unaflfcclcd  by  the  expansion  and 
contraction  id  the  boiler. 


STARTINU  |-R<*M  MILL  WIJII  KMI'TY  VV  ACON&  ON  SIC-AK 
rLANTATlON  NEAIt  MAN2AN2ltLO,  CUfiA, 

The  hub  is  bored  snyooih  for  a  length  of  20  in.,  fitting  the 
8- in.  axle.  It  is  seen  that  there  is  nothing  to  wear  on  I  but  the 
diagonal  plates,  which  are  ea>ily  renewed,  The^e  plates  or 
cleats  are  tapered  on  the  cndi^  for  a  distance  of  j  in.  from  ^  in 
to  I  in.  thick  m*  that  *>n  hard  soil  the  Waring  surface  h  reduced 
from  24  to  18  in.,  which  emddcs  the  engine  to  travel  over  hard 
roads  that  are  ctnered  with  2  in.  to  3  in.  of  bxjsc  sand,  with  a 
considerable  rc<luction  of  friction.  T!ie  diameter  is  8  ft.  and 
(he  weight  td  each  wheel  (»,ooo  lbs. 

The  front  wheels  are  5  ft.  in  diameter  with  t2-m,  face,  built 
uti  and  cut  *mi  in  precisely  the  same  manner,  with  the  excep- 
litiii  that  the  spikes  are  tied  together  with  a  single  idaie  ex- 
tending down  the  center*  making  an  t-beatn  ^section  instead 
of  box  i^ection.     The  tires  of  each  wheel   are  fitted  with  a 


FIELU  ViliV.'o.N  alXAR  I'LANTATION  NEAR  MASZANZlLI.0. 
Ct7BA. 


DRIVE   WHEEL. 

« 

The  reverse  gear  is  of  the  Marshall  pattern,  the  eccentric 
rods  standing  perpendicular  to  the  center  line  of  the  engine, 
wlule  the  valve  rods  attach  In  a  ptjint  two-thirds  of  their  length 
from  the  crankshaft  center*  The  reverse  lever  swings  about  a 
center  situated  above  the  crankshaft  in  a  vertical  plane,  instead 
of  the  usual  movement  m  the  horiirontal  plane  by  lever  when 
link  motion  is  used.  This  reverse  can  be  clamped  in  any 
position  from  full  stroke  forward  or  backward  to  the  center. 

One  fiinion  only  is  titled  to  t^^*♦c  rank  shaft  which  gears  direct 
into  ;i  bilge  -^pur  wlierl  uttarhed  l«>  the  driwnij  a^le  Ml 
Lounter  baft?,  and  intermediate  gears  are  conspicuous  by  their 
absence,  and  the  engine  resolve^  itself  into  a  three-cylinder 
^c;ired  bHiMn<»tni.  Hitvd  with  v»'r>'  large  wherjf  spe'^iallv 
adapted  (**•  travel  over  njMiial  soil  »n  'n"**-  ..^i^-r-  ^,y 
.e.iMMi?  are  the  rule. 

The  three  cylmders,  together  with  their  v«iivt  cht.^is,  lonu 
one  large  castmg  placed  on  the  forward  end  of  the  boiler. 
The  valves  being  placed  on  topr  access  to  them  is  easy  at  all 
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Nan- Explosive  Steam  Generator* 

David  Rousseau,  of  N<^w  York,  has  invented  a  new  type  of 
sleam  generator  that  j^cetiis  to  be  suited  for  carnages  aiid 
trucks.  This  lytw?  of  generator  has  only  been  made  po&siblc 
ly  the  recent  progress  in  fine  steel  castings^  of  which  the  heads 
.ire  made. 

The  coils  arc  made  of  either  steel  or  copper  tiibuig,  put  to- 
gether with  right  and  left  ^breads  at  each  end.  They  are  so 
ttexible  that  they  can  be  easily  compressed  and  inserted. 


K  i".  V  r.K>jNu      t.  K  \K. 


which  is  placed  exactly  on  the  center  line  of  the  boikr.  and  is 
filled  with  a  swash  plate  to  prevent  water  carrying  over  to  the 
cylinders. 

The  pistons,  slide  bars,  cross  headN  and  connecting  rods  arc 
of  the  simplest  design,  with  unusually  large  wearing  surfaces. 

The  boilers  arc  of  the  locomotive  type  with  grate  surfaces 


SLIDE   VALVES    AND   CROSS   HEAD. 

varying  from  9  to  12  si\.  ft.  The  diameter  is  45  in.,  thickness 
of  plate  7-16  in,  throughout,  dotible  riveted  in  every  seam, 
lagged  with  t^-in.  covering  and  finished  with  Russia  iron. 
The  boiler  pressure  is  [80  lbs.  per  square  inch. 

The  tank  has  a  carrying  capacity  of  I  ton  of  coal  and  600 
gallons  of  water. 


FRONT   AXLE   WITH   SWIVEL   BLOCK. 

These  engines  will  give  a  continuous  tractive  force  i>f  r2,ooo 
lbs,  at  the  wheel  rim,  moving  at  the  rate  of  330  ft.  per  minute, 
and  for  short  intervals  this  force  can  be  doubled.  The  speed, 
however,  will  drop.  The  power  developed  wi!l  be  330  x  12000 
^==  3,960,090  -T-  33,000  =  120  h.p,  In  general,  it  may  be  stated 
that  with  suitable  wagons  for  the  soil  and  roads  free  from 
grades  i'xcerding  5  per  cent.,  a  loarl  uf  30  lon>.  e.vcluMVi-  *•( 
rngme>  and  \vag«'n*  c:in  be  hattlH  ^v^  miles  per  dav  Bui  nn 
H\o  condition^  ^rr  alike  and  tb^  distance  betnefn  H-atPi  jr^A 
coal  supply  stations  make  important  changes  in  the  amount  that 
can  be  hauled.  If  the  road  be  entirely  free  from  loose  sand,  a 
considerably  greater  load  can  be  hauled.  Over  dry,  natural  soil 
these  engines  have  h;iulcd  a  total  weight  of  112  ton?  behind 
thetn. 


^' 


^>/ 


r 


Any  steam  fiitei  caii  put  the  part^  together  or  repair  them, 
as  the  coils  are  uniform  and  are  perfectly  accessible. 

The  construction  is  as  followii:  pig,  i  is  a  vertical  longi- 
Hidhuil  seel  ion  t:ik<"n  thnuigb  the  boiler  wbnwing  srmie  of  the 
t>arts  in  rlcvatifMt.  P't^,  ,'  is  .i  hori/ontal  -ection  taken  ihrotigh 
Fic  t  ai  J  pt.\mi  hrhiw  the  v^p^-  3nd  their  l*^.*  tr  -upporimg 
arms,  and  as  seen  lookmg  from  the  bottom  toward  the  top  of 
the. drawing.  P^fg.  f>  is  a- side  devaUon,  vicu'of  modified  fofin^ 
r  is  the  boiler  cbamlR-r  snrrottnding  the  boiler  and  sustaining 
il  in  an  upright  [tosilon  by  screws  f  f.  the  chamber  l»cng  pro- 
vided at  the  top  with  the  uskual  outlet  for  smoke  and  at  the 
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I  oltom  with  grate  bars.  E  is  a  waicr  Uruin  conslituting  iht: 
main  ur  Jjotly  portion  of  the  b*ii1er,  and  acting  as  ilic  support, 
D  being  a  steam  drum  at  the  tipj>cr  end  provided  wuh  the 
usual  steam  pipes  P. 

F  is  a  feed  water  pipe  which  ^upphes  water  at  the  hasc  of 
tlic  water  drum, 

A  and  A'  arc  htdluw  >pider-like  hoiler  hearls  preferably  of 
ast  metal  having  lateral  arms  a  a  a-^  clearly  shown  in  Fig,  2. 

t  I  I  are  screw  phigs  in  the  ends  of  the  parts  A  A'  adapted  to 
afford  access  lo  the  inltrior  (inrtion  of  said  parts  to  facilitate 
the  cleaning  thereof. 

p,  p,  p,  etc.,  constitute  the  pipe  portions  of  the  Ixjiler,  being 
of  spiral  shape  with  their  opposite  ends  extending  in  align- 
ment with  the  axes  of  the  spirals  and  provided  respectively 
with  right  and  left  screw  threads  adapted  to  fit  in  like  screw 
threads  in  the  parts  A  A',  a  a  as  clearly  shown  in  Fig.  i,  the 
arrangement  being  ^nch  that  the  enlire  strain  due  to  expansion 
and  contraction  of  the  spirals  is  brought  directly  to  bear  upon 
tl»e  screw  threads  withoul  any  wrenching  or  torsional  effect - 
This  arrangement  of  the  spiral  piprs  also  facilitates  the  ready 
taking  apart  of  the  structure  for  repairs,  cfeaning  and  the 
like 

c  and  c'  are  mteiiur  openmgs  between  the  parts  A  K  and 
the  water  drum  E,  this  water  drvtni  being  preferably  made  of 
three  sections  screw  threaded  iniit  ihc  body  portions  of  the 
pnris  A  W 

H>  ppjvidmg  latcmlly  extending  arm*  a  a  the  inicnl*»r  is 
inaMrd  to  arrange  'ide  b\  ^ide  a  \%x%^  number  of  spiral 
pi|ief  p^  p.  .p,  withm-a  square  or  recungular  boUcr  chamher 
.Wbere  lbr^c  lirteral  arms  ;ue  used  the  lowjer  sets  inclined  with 
relation  to  the  parts  A  for  the  purpose  of  affording  easy  access 
jtr.  the  scr^w  plt|gs  t  so  that  any  one  or  all  of  the  pipes  may  be 
cleaned  without  disturbing  any  portion  of  the  boiler. 


COMMUNICATIONS* 


Wants  Light  on  the  Running  of  the 
Stanley  Carriage. 

Providence,  R,  1-.  Sept.  5. 
Editor  Horsclesji  Age :  ^ 

t  believe  that  it  would  l>e  intercepting  to  us  al!  if  Mr. 
Stanley  could  be  induced  to  write  an  article  to  The  Horseless 
Age  in  regard  lo  the  actual  running  of  his  carnage  upon  the 
road* 

He  can  do  all  that  he  claims  with  his  own  carriage,  but  I 
understand  that  none  of  his  employees  can  yet  come  up  to 
his  record  in  running. 

I  know<  of  course,  that  this  is  mainly  due  to  skill  in 
throttling  and  pumping,  but  it  is  upon  ju.st  these  tK>ints  that 
we  need  instruction. 

The  Stanleys  are  exceedingly  busy  men  at  this  time,  and 
it  would  seem  thai  much  time  might  he  saved  if  they  would 
give  us  an  article  on  points  in  running. 

The  gasoline  tank  holds  a  little  less  than  three  gallons,  and 
with  this  quantity  of  oil  they  can  run  the  carriage  75  tnilcs,  but 
I  have  not  heard  of  any  one  else  who  can  do  it  yet. 

After  having  a  carriage  less  than  one  week,  I  find  that  I  use 
atxiut  a  gallon  and  a  half  of  gasoline  in  t6  miles;  and  the 
water  tank  is  then  only  onc-i|uarter  full.  The  automatic  pres- 
sure regulator  is  set  at  160  lbs,  I  find  that  in  speeds  up  to  15 
miles  an  hour  the  gauge  holds  steadily  at  150  lbs.  on  good 
roads.  It  seems  to  me  that  T  am  using  fuel  to  get  up  to  lbs. 
of  steam  that  T  have  no  use  for. 

0\\  a  run  of  70  miles,  with  one  of  Stanley's  men  who 
handled  the  carnage  very  skillfully  on  muddy  roads,  and  with 
occasional  rain,  we  made  the  distance  in  4  hours  and  50  min- 
utes (4  hours  actual  runnig  time)-  The  water  ran  out  at  the 
end  of  the  first  3,^  miles.  We  made  21  miles  the  first  hour. 
Two  and  one-half  gallons  of  gasoline  were  taken  in  at  ^ 
miles.  Water  and  \  gal,  of  gasoline  were  put  in  at  60  miles. 
We  had,  I  should  judge,  a  gallon  and  a  half  of  gasoline  left  at 
the  end  of  the  trip.  This  was  a  new  carriage  right  from  the 
factory  on  its  way  to  my  honiCp  and  the  run  was  made  with- 
out a  single  adjustment,  and  with  nothing  done  to  the 
machinery  except  to  oil  up.  The  carriage  has  not  yet  given  a 
particle  of  trouble*  but  there  are  doubtless  others  who  would 
like  to  be  able  to  do  as  well  with  the  carriage  as  the  Stanleys, 
Therefore,  it  would  seem  to  me  that  an  article  on  the  running 
of  the  Stanley  carriage  would  be  very  useful  at  this  time. 
Yours  trnlv, 

li  P.  NOTTAr.E.  M    D. 
-•-      —    - 

Arguments  for  the  Pneumatic  Cushion, 

New  York.   Sept    5 
hdiiur  Horselest  Age. 

Pernni  nie  lo  reply  to  Mr.  Graham's  letter  of  Aug.  25.  pul*- 
li'^hed  in  The  Horseless  Age,  criticising  my  pneumatic 
cushion^    f  veutnrr  to  »p»rstif»n  both  his  protH»sitiiins.  vi/  : 

*  First      Air  iv  not  a  •rushion ;  it  1*  a  solid  body 

'  3ec«>nd.  Aft  kaw  nt*^  *^'*'  "  '"^  •  ^  pttnr  h^-jn^e  a  i^ 
.not  an  absorber  ' 

Air  is  matter  which  van  m  smut^i  tto  vo  iMnir^jLuon  and 
expansion,  and  my  experience  teaches  me  that  when  properly 
controlled  and  in  conjbtnation  with  other  materiaU  it  is  a 
most  excellent  cushion. 
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That  air  does,  in  combination  with  the  form  of  rubber 
cushion  which  I  have  invented,  absorb  vibration  is  a  fact  that 
he  may  demonstrate  to  his  entire  satisfaction  if  he  will  take  the 
trouble  to  do  so. 

It  is  far  from  my  purpose  to  enter  into  any  arguments  on 
the  two  points  he  has  raised,  for  I  doubt  not  his  technical 
knowledge  and  skill  in  these  matters  are  greatly  in  excess  of 
my  own.  But  I  earnestly  desire  to  call  attention  to  the  claims 
which  I  make  and  which  I  have  proved  by  long  and  costly 
experiments. 

My  pneumatic  cushions  when  properly  placed  upon  vehicles 
do  certainly  absorb  vibration  in  a  marvelous  manner.  I  shall 
be  happy  to  send  some  of  the  cushion  free  of  cost  to  any  manu- 
facturer who  will  take  the  trouble  to  test  them. 

The  means  employed  prior  to  my  invention  for  obviating 
shocks  and  annoying  vibrations  were  of  such  a  nature  as  to 
take  up  the  energy  of  impact  ( as  by  a  spring,  a  sr^Iid  block  of 
rubber,  or  their  equivalent)  in  substantially  the  line  of  direction 
of  the  impact  delivered,  and  by  subsequent  reaction  deliver  this 
energy  in  the  form  of  movement  of  a  gradual  and  com- 
paratively gentle  nature  in  the  same  line.  Prior  devices,  there- 
fore, were  rather  palliatives  than  preventives.  Moreover,  such 
devices  have  always  resulted  in  the  production  of  a  relatively 
long  .swing  or  vibration,  which,  while  less  violent  and  ex- 
hausting, is  quite  as  annoying  and  disagreeable  to  a  rider  as 
mere  jolting. 

By  use  of  the  form  of  cushion  which  I  have  invented,  sup- 
ported and  controlled  in  its  action  by  the  means  I  have  de- 
vised, disagreeable  shocks  are  destroyed  and  intercepted  be- 
fore reaching  the  rider  in  a  vehicle.  This  occurs  through  the 
rapid  expansion  of  an  easily  distended  air  cushion,  which  dis- 
tention takes  place  in  radial  directions,  or  nearly  so.  In 
other  words,  the  Distendable  Pneumatic  Cushion  is  so  placed 
that  the  air  pressure  at  right  angles  to  the  line  of  shock  is  free 
to  cause  the  walls  of  the  cushion  to  stretch,  and  thu>  renders 
the  tensional  resilience  of  the  walls  available  to  absorb  and 
dissipate  vibrations. 

Verv  truly  your>. 

W.  N.  AMORY. 

That  Spring— Pneumatic  Cushion 
Argument  Again. 


Cincinnati,  O.,  Sept.  4. 

Editor  Horseless  Age : 

In  your  issue  of  Aug.  30.  Mr.  Graham  makes  a  strong  plea 
for  springs  instead  of  pneumatic  cushions.  He  says:  "First. 
Air  is  not  a  cushion ;  it  is  a  solid  body." 

I  have  always  been  under  the  impresion  that  air  is  an  ad- 
mirable spring  or  cushion,  if  properly  confined  and  compressed. 
I  would  like  to  know  the  exact  date  when  air  became  a  .solid 
body.  Mr.  Graham  took  the  trouble  to  tell  us  how  Webster 
defined  resilient.  H  he  had  turned  o\(^t  the  pages  of  the 
same  vuluinc.  lu-  \vi»uM  havi-  iHsr^vcml  tin-  ilrfmition  of  air — 
**Air  is  a  Huid  wliicli  uc  l)realhc.  ;ui<l  wliioh  .^urroniuls  the 
earth ;  the  atmosphere.  It  is  invisihlo.  inodorous,  insipid 
.transpar4'nt.  coniprossihlo.  elastic  ntul  i)on<liTal»lr." 

Now.  when  \vr  attf  nipl  to  hreatlu'  nail^.  h^rh'^l  mkv  cllipti*; 
steel  spring-,  -teel  wacnn  tiTe=  dn-t.  et«'.  •. h":h  arr  classed 
as  solids,  we  experience  a  difficulty  known  n*-:*.  t-^  exist  with 
air. 

Mr.  Dunlop.  the  original  inventor  .of,  the  pneumatic  tire, 
which  was  the  ^neans  of  making  bicycling  a  more  pleasant 


recreation,  and  of  bringing  cycle  construction  within  a  limit 
of  25  lbs.,  evidently  believed  in  air  as  a  cushion. 

As  a  rider  of  wheels  I  have  tried  solid  rubber  and  pneumatic 
tires,  and  I  believe  the  solid  tire  is  to  the  pneumatic  as  sleeping 
on  a  board  is  to  sleeping  on  a  feather  bed. 

Why  do  so  many  builders  of  automobiles  put  expensive 
pneumatics  on  the  wheels  of  their  vehicles  if  springs  will  do 
the  whole  business  of  absorbing  vibration? 

Suppose  air  is  a  solid  body,  the  metal  in  the  springs  is  a 
solid  also.  You  only  absorb  vibration  by  confining  the  metal 
in  such  a  way  that  you  get  an  immense  leverage  on  the 
particles  of  metal  tending  to  compress  some  and  to  separate 
others. 

When  these  particles  are  unduly  stretched  or  compressed 
they  will  not  resume  their  former  positions  exactly,  while  air 
can  be  compresed  to  a  greater  extent  and  still  return  to  its 
former  conditions  under  ordinary  usage  and  conditions. 

"Second.  Air  can  never  be  used  as  a  spring,  because  it  is  not 
an  ab.sorber."  says  Mr.  Graham.  I  was  taught,  when  a  boy  at 
school,  in  philosophy,  that  if  you  confined  air  in  a  vessel  or 
cylinder,  and  compressed  two  volumes  into  one.  the  tendency 
of  that  air  would  be  to  resume  its  former  pressure.  If  you 
compress  a  steel  spring,  its  tendency  will  also  be  to  resume  its 
former  state. 

I  think  the  alwve  in  both  cases  agree  with  Webster's  defini- 
tion of  resilient — "Inclined  to  leap  or  spring  back ;  rebound." 

A  pneumatic  cushion  to  take  the  place  of  springs  on  a  vehicle 
could  be  made  to  feel  very  solid  if  the  air  was  pumped  to  a 
high  enough  pressure  in  said  cushion,  and  it  would  be  a  parallel 
case  to  putting  very  heavy  and  stiff  springs  onto  a  light 
vehicle.  The  pressure  in  these  cushions  should  be  pumped  ac- 
cording to  the  load  thej^  are  to  carry. 

While  a  single  cu.shion.  as  illustrated  in  a  recent  issue,  will 
not  give  as  much  come  and  go  as  an  elliptic  spring.  I  believe 
.several  cushions  can  be  used  piled  together  and  thu-  as  much 
scope  as  necessary  be  obtained. 

We  must  not  delude  ourselves  into  believing  that  we  have 
attained  perfection  in  all  details  on  running  gears,  etc.,  of 
motor  wagons  at  this  early  date.  There  is  lots  of  room,  no 
doubt    to  improve  in  many  points. 

H.  L.  RAM  BEAU. 


MINOR   MENTION. 


William  Ritchie,  Hamilton,  O.,  has  completed  a  gasoline  car- 
riage. 

r 

The  Advance  Mfg.  Co.,  Hamilton,  O.,  have  constructed  an 
experimental  gasoline  carriage. 

The  National  Motor  Transit  Co.,  which  was  organized  to 
run  motor  vehicles  through  the  parks  of  Buffalo,  N.  Y.,  has 
been   unable  to  secure  any  vehicles. 

'I'lu'  \Vc>>UTn  .Aiitoniobik'  Co.  has  In-rn  formed  at  Denver. 
Colo.,  wiili  $io,(xx)  capital.  The  incorporators  are  Geo.  T. 
Kmcr^on.  William  A.  Perry,  Coo.  T.  Shackleford  and  Morgan 
lM«ai-  _ 

-iderine  tht  pvi'V-if-i.-Mirr-  -if  aMtnni-^Vi!*^-  They  have  been 
making  heavy  wooden  wheels  for  the  electric  Vehicle  Co..  the 
Winton  Motor  Carriage  Co.,  the  Chicago  Motor  Vehicle  Co. 
and  others. 


84.  Sept.  13,  1899. 
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LONDON  NOTES. 


Users  of  motor  veblole:)  are  Invited  to  cunirlbute  to  ibis  department 
for  the  good  of  Ihe  indnrttry. 

An  Enjoyable  Automobile  Tour. 

^^^.  and  Mrs.  Charles  W.  Lee.  of  Wilkcsharre.  Pa.,  have 
recently  made  quite  an  extended  trip  in  their  ga.solinc  ph«eton, 
and  have  returned  lionie  more  than  ever  entliusiastic  about  this 
way  of  traveling,  which  they  have  found  to  be  the  most  in- 
dependent and  enjoyable  mode  of  .seeing  the  country. 

Starting  from  Wilkesbarre,  they  went  over  the  mountain.^ 
to  Stroudsburg,  taking  with  ea>e  all  the  heavy  grades  and 
rough  roads,  and  ran  up  the  fam  i  ^  road  abmg  the  [Delaware 
River  to  Port  Jcrvis.  Continuing  on  to  Cuddebackviile,  they 
crossed  the  Sawangunk  Mountain  to  Otisville.  and  went 
through  Middletown,  Goshen  and  Turners  to  Tuxedo  Park, 
over  excellent  roads,  amid  beautiful  scenery. 

Then  they  found  good  roads  through  Suffern  to  Nyack,  and 
crossing  the  Hudson  to  Tarrytown,  reached  I  lie  Sound  at 
Port  Chester,  and  continued  along  it  to  New  Haven.  Thence 
lliey  ran  up  the  Valley  of  the  Connecticut  River  through 
Hartford  to  Springfield,  and  on  to  Boston,  via  Worcester. 

For  several  days  they  made  Boston  their  headquarters, 
visiting  many  of  the  charming  towns  and  places  of  historic  in- 
terest in  the  neighborhood,  and  reveling  in  the  good  roads 
which  alwund  there.  Then  they  visited  Newport,  and  crossing 
to  Narrangansett,  they  followed  the  shore  all  the  way  to  New 
York,  and   thence  returnt'd  home. 

As  this  was  purely  a  pleasure  trip,  no  effort  was  made  to 
establish  any  record,  but  they  averaged  about  90  miles,  and  on 
one  day  ran  125  miles. 

Mr.  Lee  suggests  that  any  one  to  thoroughly  enjoy  touring  in 
an  automobile  must  understand  every  detail  of  his  machine, 
carry  with  him  tools,  extra  bolts,  etc.,  and  be  willing  to  don 
overalls  and  be  his  own  mechanic,  for  cm  any  long  trip  over 
our  average  roads  something  is  bound  to  work  loose,  and  one 
is  apt  to  be  stalled  in  some  out-of-the-way  corner  unless  he 
is  capable  of  making  the  necessary  adjustments. 

Put  Himself  in  the  Horse's  Place. 


Hartford,  Conn.,   Sept.   5. 
Editor  Horseless  Age : 

Every  driver  of  an  automobile,  including  myself,  seems  at 
one  time  or  another  to  feel  called  upon  to  point  in  disgust  to 
the  stupidity  of  the  average  horse  when  the  latter  becomes 
frightened  at  an  automobile.  I  had  the  good  fortune  to  hear  an 
advocate  on  the  horse's  side  of  the  question  arguing  the  matter 
recently,  and  some  of  the  things  he  said  are  worth  repeating. 

Speaking  of  the  fear  that  some  horses  exhibit  even  when  an 
automobile  making  practically  no  noise  from  its  engine  or 
gearing  approaches  a  horse  who  does  not  see  it.  he  said  the 
'breathing,"  or  slight  puffing  from  the  muffle,  sounds  very 
much  like  the  snorting  or  heavy  breathing  of  a  badly  frightened 
and  violent  liorsc  and  the  c)tluT  hnr.se.  luaring  it,  thinks  some 
thing  awful  is  going  on.  and  naturally  becomes  frightened. 

Tn  the  case  of  an  entirely  silent  motor  carriage  coming  down 
the  strref,  lakinjr  l^n^r.  j^rareful  curves  nnd  exhibiting  ab 
Sfjlutely   tin   vi>ibl«*    nir,in>   <»f   pT«»pii|si->n.    inv    fririiH    shikr,   gfi 

oratorir.;»I  ;initiuV  .^fi.l  i=l.c-  "What  would  \'Vi  d*^  •'  Wouldn  ! 
you  feel  the  Mrongre-i  ,,,.  :.i'!)l/ inclination  to  take  to  the  wood- 
if  you  were  to  see  a  wheelbarrow  without  a  man  coming  down 
the  street  ?" 

Not  a  bad  argument  this. 

HIRAM  PERCY  MAXIM. 


London,  Aug.  31. 

CHARGING   HYDRANT  COMPETITION. 

Toward  the  end  of  last  year  a  competition  was  organized  in 
Paris  by  a  joint  commission  of  the  Syndicat  Professionel  des 
Industries  Electriques,  the  Association  Amicale  des  Ingenieurs- 
electriciens,  the  Automobile  Club  de  France,  and  the  Syndicat 
des  Usines  d'Electricite  for  the  best  charging  hydrant  for 
supplying  energy  to  the  discharged  accumulators  of  electric 
vehicles.  The  award  of  the  jury  appointed  to  consider  tlic 
designs  submitted,  four  in  number,  has  just  been  issued.  The 
report  on  the  apparatus  submitted  is  to  the  effect  that  as  a 
whole  the  competitors  have  complied  with  the  technical  re- 
quirements, and  that  in  certain  cases  provision  has  also  been 
made  for  prepayment  for  the  energy  supplied.  The  chief  fault 
found  is  the  great  cost  of  the  complete  apparatus,  which  ranges 
from  £28  to  £54,  this  sum  not  including  the  necessary  con- 
nections. The  universal  connector  for  use  with  the  pillars  has 
also  been  less  well  thought  out,  and  the  judges  do  not  con- 
sider any  of  the  samples  submitted  {satisfactory.  One  of  the 
devices  so  received  is  apt  to  earth  the  supply,  and  the  other 
may  cause  short  circuits  if  not  judiciously  handled.  Here, 
again,  the  judges  complain  of  the  cost.  The  prize  of  400  fr. 
(£16)  is  being  equally  divided  between  La  Compagnie 
Generale  des  Travaux  d'Eclairage  et  de  Force,  in  collabora- 
ti(m  with  La  Compagnie  Continentale  pour  la  Fabrication  des 
Compteurs  a  Gaz,  and  La  Societe  pour  Ic  Travail  Electrique 
des  Mctaux. 

THE   DECHAMPS  GASOLINE  CARRIAGE. 

Kor  some  months  past  hardly  a  week  has  gone  by  without  a 
new  type  of  light  2-scatcd  motor  carriage  or  "voiturette,"  as 
they  are  termed,  making  its  appearance  on  the  Continent.  The 
latest  carriage  in  this  category  is  the  Dechamps,  made  by  the 
Societe  des  Ateliers  Dechamps,  of  31  Ru*^  Frere-Orban,  Brus- 
sels. Belgium.  It  is  of  a  neat  and  attractive  design,  and  is  pro- 
vided with  a  2-cylinder  vertical  petroleum  motor  located  in 
the  front  portion  of  the  frame  under  a  perforated  bonnet.  It 
is  described  as  being  capable  of  developing  up  to  4^  h.p. ;  the 
ignition  is  electric,  the  carbureter  of  the  Longuemare  type, 
while  the  cooling  of  the  cylinders  is  effected  by  means  of 
radial  disks  assisted  by  a  small  high  speed  fan  driven  off  the 
motor  shaft.  Three  forward  speeds — 6,  12  and  18  miles  per 
hour — as  also  a  backward  motion  are  provided.  The  transmis- 
sion of  the  power  of  the  motor  to  the  rear  axle  is  effected  en- 
tirely by  gear  wheels,  no  chains  or  belts  being  employed.  The 
carriage  is  provided  with  wheels  of  the  suspension  type,  fitted 
with  pneumatic  tires,  and  its  weight  complete  is  given  as  not 
c|uite  600  lbs. 

THE   .MORISSK   GASOLINE  CARRIAGE. 

The  attention  of  quite  a  number  of  concerns  on  the  other  side 
nl"  the  .\tlaiilir  is  iust  now  centred  on  the  production  of  a 
sMKiIJ  two  scaled  uioior  vehicle  at  a  price  which  shall  be 
within  reach  of  a  large  clientele.  The  accompanying  illustra- 
tion gives  a  general  view  of  a  liitle  carriage  ni  \\u<  type  which 
has  recently  been  put  on  the  market  in  France  by  P.  Morisse 
•i^  <■  o..  of  Boulevard  St.  Miche!  Ktanipe.=  ( Seinc-et-Oise), 
France,  its  price  bemg  only  $500.  \part  from  its  lou  cost 
there  are  several  points  of  interest  in  the  Morisse  carriage 
The  "body"  of  the  vehicle,  as  also  the  motor  and  transmis- 
sion gear,  is  carried  on  a  frame,  the  latter  being  supported 
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THE  MOKISSR  OASOLtNE  CAKRIACE* 

by  Springs  on  ific  axles,  The  gasoline  motor  is  of  ihc  hori- 
Jkontal  type,  capable  of  working  up  to  3  h.p.  at  800  revolutions 
per  minute,  the  ignition  h  electric,  while  the  cooling  of  the 
cy*linder  is  provided  for  by  means  of  radial  ribs.  The  motor 
is  located  in  the  rear,  and  transmits  its  power  throujjh  spur 
wheels  to  a  counicrshaft*  Mc^ssrs,  Morissc  have  reversed  the 
usual  order  of  thingv,  niaking  the  front  wheels  the  drivers  and 
thf  rear  wheels  ihe  steerers.  Three  speeds.  3,  9  and  15  miles  an 
hour,  are  provided,  the  iransmissi<m  from  the  cciuntershaft  to 
the  front  axle  being  by  nteans  of  chains.  The  power  of  the 
motor  is  transmitted  lo  an  intermediary  shaft  through  one  or 
the  other  of  three  pairj?  <)f  Qpen  wheels*  The  intermediary 
shaft  also  carries  a  spnnrkct,  connected  by  a  chain  tn  another 
sprocket  on  the  front  axle.  A  friction  clutch  is  introduced  in 
the  gear,  tn  en.iblc  the  motor  to  ^>e  cut  out  and  so  run  free. 
The  friction  clutch  lever*  the  speed  change  lever  and  the 
handles  crmtrolhrig  ihr  ignition  and  the  carlitireter  arc  all 
placed  witJiin  convenient  reach  of  the  driver,  while  steering 
rs  effected  by  mean<  of  a  hand  wheel  at  the  right.  The  carriage, 
which  is  fitted  with  •iUspensiun  wheels  and  piifumalic  tires, 
weighs  a  little  over  300  lbs.,  and  can^  it  is  claimeil,  attain  a 
speed  of  18  miles  an  hour.  The  four  sides  of  the  body  are 
fitted  with  perforated  metal  iianels  to  permit  a  free  circulation 
of  air  to  the  nmror. 

THE  AUDlBKRT-LAVIKOTTt.  OASOLIXfc   MO TOH   CARRtAGR. 

A  French  firm  which  has  for  some  lime  been  devoting  at- 
tention to  the  construction  of  motor  vehicles  is  Audibcrt  & 
Lavirotle,  of  tJ  Chemins  des  Quatres-Maisons*  Lyons,  an<l 
one  of  their  newest  type?  of  vehicles,  a  tour-seated  mail  cart,  is 
illustrated  herewith.  The  vehicle  is  provi<led  with  a  6  h.p. 
single-cyhnder  horijfontul  «a>uline  motor  locuted  centrally  in 
the  rear  part  o(  the  frame.  The  cylinii«^r  is.  vvater-iacketetl, 
while  the  ignition  19  elect ric  Three  for^vard  speeds*  iirc  pr<»* 
vidcd,  while  a  backward  motion  is  obtained  by  means  of  a 
cable  which  normally  nins  f^lnck,  and  which  chu  be  tisihtenrrl 
liy  me.inv  of  .»  h*<"kiy  jiuIIl'^  MHitrMlh'd  by  a  b»ot  (ledal  Belt 
tr3n5mi5Sion.  with  tnt  ind  lnr*sf  pulleys  t?  employed  l»otn  thr 
motor  to  the  rounrershaH  whde  (rom  the  bft^r  tn  the  gear 
wheels  the  power  »s  conveyed  by  the  usual  sprockets  and  driv- 
ing chains.  The  carriage  can.  it  is  claimed,  attain  a  max- 
imum speed  of  from  SB  *o  40  kilometers  tier  hour  and  mount 
^  gradient ^  ot  i  in  10  at  a  speed  of  10  kilometers  per  hour. 


Steering  is  effected  by  means  of  the  front  wheels,     AJI  speed 
control  levers  arc  mounted  on   the  steering  standard.     Th 
gasoline  storage  tank  has  a  capacity  sufficient  for  a  run  of  froil 
200  to  250  kilometers.    The  wheels  have  wood  spokes  and  ane 
shod  with  pneumatic  tires. 

Brown  Bros,,  Ltd..  of  Great  Eastern  St.,  London.  E.  C,  on 
of  the  largest  cycle  accessory  jobbing  concerns  in  England 
have  secured  control  of  the  patent  rights  in  the  Whitney  steaii 
carriage  for  the  United  Kingdom  and  colonics.  Brown  Bro 
announce  their  rcadmc5s  to  book  orders  for  the  carria 
which  i^  attracting  considerable  attention  in  English  ante 
mobile  circles,  and  hope  ^o  be  able  to  make  deliveries  ab 
the  end  of  November  next. 

In  a  recent  letter  I  referred  to  the  legalisation  of  the  tnci{\ 
vehicle  in  the  Isle  of  Man,  that  pleasant  holiday  resort*  Th 
Manx  Cycle  &  Motor  Car  Co.,  Ltd.,  of  Douglas,  has  not 
long  in  getting  to  work,  for  last  week  they  took  delivery  of  th 
first  of  several  automobiles  they  have  on  order.  The  carriag 
trtkes  the  form  of  a  nine-seated  char-a-bancs.  It  is  filled  witi 
a  Phcenix' Daimler  motor  on  the  Panhard  system,  the  coil 
structors  being  the  Motor  Manufacturing  Co.  Ltd.,  of  Co¥ 
emrj\  The  vehicle,  which  is  intended  for  the  conveyance  of  th 
public  to  the  many  places  of  interest  on  the  island,  has 
ready  l»een  given  several  successful  runs. 

New  public  motor  car  services  continue  to  spring  up  in 
parts  of  the  country.    Such  a  service  is  just  about  to  be  starle 
between  Lincoln  and  Brigg,  as  also  between  South  Lynn,  King 
Lynn  and  Gay  wood. 

At  the  annua!  meeting  of  the  British  .Association  at  DovcrJ 
which  commences  on  Sept.  13,  a  paper  is  to  be  read  by  Ml 
Thornycroft  on  "Steam  Motor  Vehicles.'*     As  Mr.  Thorny 
croft  is  ilic  designer  and  builder  of  the  vehicles  which  took  th 
gold   medal  at   the   recent  trials  of  heavy  motor  vehicles 
Liverpool,  he  is  well  qualified  to  speak  on  tfie  subject. 

A  reix>rt  is  current  to  the  effect  that  the  Liquid  Fuel  & 
gineering  Co.,  of  Cowes,  Isle  of  Wight,  the  builders  of  It 
"Lifu"  slcam  vehicles,  arc  about  to  estal>lisli  branch  works  ii| 
Birmingham,  The  present  works  have  a  capacity  of  ihir 
sti'am  vehicles  and  twenty  steam  launches  a  mm  ally,  the  ne 
departure  being  necessary  in  consequence  of  ihc  growin 
demand  fnr  "Lifu"  vehicles. 


y/*« 
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OUR  FOREIGN  EXCHANGES. 


The  Bolide  Motor  and  Mechanism. 


In  the  development  uf  the  petromobile,  designers  seem  dis- 
posed to  discard  the  vertical  and  longitudinally  placed  motor 
and  to  prefer  horizontal  motors,  with  direct  driving  gear — 
in  other  words,  in  the  more  recent  designs  a  tendency  to  adopt 
locomotive  practice  in  many  things  is  observable.  A  good  ex- 
ample of  this  practice  is  seen  in  the  Bolide  motor  and  gearing, 
of  which  we  give  some  illustrations.  It  must  not*  however,  be 
supposed  that  the  dc[>ariure  in  this  case  is  expcrtmental;  on 
the  contrary,  the  Bolide  motor  and  mechanism  are  well  known 
on  the  Continent  as  among  the  most  successful  systems  of 
mechanical  propulsion:  indeed,  till  lately  the  record  for  speed 
was  held  by  a  Bolide  motor  vehicle. 

Two  views  of  this  motor  are  shown  in  Figs,  i  and  2,  The 
motor  consists  of  two  cylinders,  the  outer  ends  of  which  are 
flanged  and  bolted  to  the  crank  chamber,  which  is  made  in 
two  parts,  so  as  to  be  readily  accessible.  The  motor  and  its 
casing  are  thus  self-contained,  and  form  a  di.stinct  unit  in  the 
system.  The  motor  casing  is  attached  to  the  frame  by  a  few 
^     holding-down  bolts:  by  removing  these  it  can  be  lifted  up  for 

■  examination  without  in  any  way  disturbing  the  rest  of  the 

■  machinery.     The  motor  works  on  the  Otto  cycle  and  uses 
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petrol  as  the  fuel.  The  cylinders  are  150  mm.  diameter,  the 
stroke  being  the  same.  The  cranks  are  placed  180  dcg.  apart. 
Upon  the  crank  shaft  lA  mounted  a  broad -faced  flywheel 
At  700  revolutions  per  minute  the  motor  gives  off  15  h.p., 
and  its  weight  is  242  ktlogs.*  or  533  lbs,  The  ignition  is 
effected  by  an  electric  sparking  plug,  the  ignition  apparatus 
being  contained  in  an  oil-tight  b<jx.  a  (sec  Fig,  2).  On  the 
second  motion  shaft  are  two  cams,  which  alternately  make 
contact  with  a  vibrating  spring  and  so  close  the  primar>' 
circuit  at  the  proper  moment;  at  the  same  time  a  cam  makes 
contact  with  one  or  the  other  rubbing  pieces  in  connection  with 
the  two  plugs  and  so  allows  the  secondary  current  to  pass. 
Mounted  upon  the  motor  cylinders  is  the  radiator:  this  con- 
sists of  an  upper  and  lower  chamber  connected  by  pipes  having 
gills  attached  to  them.  Being  placed  directly  in  front  of  the 
vehicle  the  radiator  is  very  clTcctive  It  contains  23  liters  of 
water,  and  during  a  run  of  400  kiloms.  the  loss  from  evapora- 
tion only  amounts  to  about  5  or  6  liters. 
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HOUDE   MOTOR. 


The  carbureter  is  of  the  puh'crizing  or  spraying  type,  but 
presents  no  special  features.  A  very  perfect  system  of  forced 
lubrication  is  fitted  whereby  all  working  parts  are  supplied 
bv   oil. 
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The  following  arc  the  reference  letters  to  Figs,  i  and  2: 
V.  flywheel;  E,  stop  piece  for  valves;  g,  g,  d.  d,  and  b, 
lubricators;  n,  bolt  for  cover;  D,  main  shaft;  a.  ignition  box; 
C,  governor;  R.  water  tank  and  radiator;  B^  sparking  plugs; 
S»  exhaust;  K,  control  lever  fur  exhaust  valves;  L,  cover  nut. 

The  framing  of  the  vehicle  (sec  Figs.  3  and  4)  is  steel 
plate.  It  is  supported  on  the  axles  of  the  wheels  by  laminated 
plate  springs.  As  betore  said^  the  motor  and  radiator  are 
placed  in  front  under  the  frame  and  immediately  over  the 
fore  axle,  which  is  curved  for  that  purpose.  Mounted  upon 
the  casing  of  the  radiator  is  the  lubricating  box.  On  the  right 
hand  side  of  tlte  frame  are  the  change  speed  levers  and  the 
steering  handles,  etc.  The  motive  power  is  transmitted  from 
the  motor  by  a  leather  belt,  which  passes  round  the  motor 
flywheel  and  round  two  fast  and  loose  pulleys  of  the  same 
diameter  as  the  flywheel,  mounted  upon  the  differential  shaft. 
There  are  three  speeds  ahead  and  two  astern.  A  is  the  cylin- 
der, R  the  radiator,  S  the  brake  lever,  M  the  change  speed 
lever,  V  the  pedal  to  the  brake  on  the  differential,  C  the 
belting,  H  the  exhaust  pipe,  P  the  driven  pulley,  B  box  con- 
taining battery,  J    the  steering  spindle.— The  Automotor, 
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VAN   WAGONER  EIECTRIC  CARET  AGE. 

The   accompanying   cut    *ihows   the   experimental   carriage. 
which  will  he  changed  somewhat  in  djisign. 


'iHORNYCROf'T    DRIVE   WHEEL,  SHOWING    SPRING    TRANSMISSIOV 
FROM    VVHREL   EIM   TO  AXLE, 


The  Van  Wagoner  Automobile, 


An  automobile  factory  is  soon  to  be  started  at  Syracuse, 
N.  v.,  by  Chas.  F  Saul  and  Wm,  Van  Wagoner,  resp<^ctivcty 
president  and  su])eriniendent  of  the  Barnes  Cycle  Co.  Both 
gasoline  and  electric  vehicles  will  be  built  of  similar  design  and 
appearance. 

Both  wood  and  wire  wheels  will  he  used,  according  to  the 
conditions  to  he  met  and  lo  the  customer's  tRstCi  and  large 
pneumatics  will  l>e  fitted  in  both  cases. 

The  carriages  are  said  to  be  burU  on  a  simple  plan  that  does 
away  with  several  levers  and  push  buttons,  so  that  the  machine 
cain  be  controlled  with  ooe  hand. 
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FRONT   VIEW   OF   VAN   WAGONRR  CARRIAGE. 


Automobile  Parade  at  Newport. 

The  first  auioniobile  parade  under  the  auspices  of  the  4QO 
took  place  at  5  P.  M.  Friday  lust  at  Newport*  R.  L  Seven- 
teen vehicles  were  in  line,  mostly  electric,  though  two  or  three 
Loctimobi  es  and  a  Win  ton  gasoline  phaeton  were  noticed  in 
line.  An  obstacle  match  similar  to  the  tests  instituted  by  Uie 
Paris  Electric  Cab  Company  in  the  training  of  their  drivers, 
formed  part  of  the  day's  programme.  The  day  did  not  pass 
without  accident. 

The  Joseph  Dixon  Crucible  Co,,  Jersey  City,  N.  J.,  have 
issued  their  annual  catalogue,  giving  full  information  in  re- 
gard to  thfir  numerous  Kr:i'ihite  products.  Of  special  interest 
to  the  motor  vehicle  matititacturer  are  Dixon's  Cycle  Chain 
Graphite.  Dixon's  Special  <jraphite  for  lubricating  gas  engine 
cylinders,  and  Dixon's  Waterproof  Graphite  Grease*  used  on 
drive  chains,  which  are  encased.  The  Dixon  products  arc  re- 
liable and  pure. 
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UNITED  STATES  PATENTS. 


No.  632463 — ^Whcel  for  Vehicles. — Henry  Alonzo  House, 
Jr.,  of  East  Cowcs,  Isle  of  Wight,  England.  Application  filed 
April  25,  1899. 

Fig.  I  is  a  side  view  of  a  portion  of  a  wheel  with  india  rub- 
ber or  other  suitable  resilient  material  interposed  between  the 
inner  and  outer  tires.  Figs.  2  and  3  are  sections  on  lines  A  A 
and  B  B,  respectively,  of  Fig.  i.  Fig.  4  is  a  plan  view  of 
Fig.  I.  Fig.  5  illustrates  the  shape  of  the  india  rubber  or 
other  resilient  material  before  referred  to,  and  Figs.  6,  7,  8, 
9  and  10  illustrate  modifications  in  the  tire  portion  of  the 
wheel. 

The  outer  circumference  of  the  inner  tire  f  may  be  sur- 
rounded with  blocks  of  india  rubber  or  other  like  resilient 
material  i  (shown  in  the  drawings),  held  in  place  by  an  outer 
metal  tire  formed  of  separate  trough-like  segments  j,  so 
shaped  and  fitted  that  they  inclose  the  india  rubber  blocks  i, 
holding  them  more  or  less  loosely  to  the  inner  tire  f,  and  allow 
the  said  blocks  i  to  form  a  resilient  cushion  between  the  inner 
and  outer  metal  tires  f  and  j.  The  outer  tire  segments  j  and 
the  india  rubber  blocks  i  are  held  more  or  less  loosely  in  place 
by  the  inwardly  projecting  lips  or  flanges  m  on  the  sides  of  the 
trough-like  segments,  which  flanges  m  take  under  the  edges  of 
the  inner  tire  f,  as  shown  in  Figs.  2,  3,  and  4,  or  instead  of  the 
lips  or  flanges  m  studs  or  projections  may  be  formed  on  the 
inner  surface  of  one  side  of  each  of  the  trough-like  segments, 
as  shown  at  n  in  Figs.  7  and  8,  the  other  side  of  such  segment 
being  provided  with  a  lip  or  flange  m,  as  shown  in  the  same 
figures. 

In  order  to  enable  the  segments  j  to  be  placed  in  position, 
their  sides  may  be  sprung  or  bent  open  sufficiently  for  the 
lips  or  flanges  m  to  pass  the  inner  tire  f  and  afterward  sprung 
or  bent  inward  again,  as  indicated  at  the  right-hand  side  of 
Fig.  2,  for  example,  or  a  gap  may  be  made  in  one  portion  of 
one  side  of  the  inner  tire  f  (see  Figs,  i,  3  and  4),  so  as  to 
enable  the  lips  or  flanges  m  on  one  side  of  each  of  the  seg- 
ments j  to  pass  into  place.  The  segments  j  may  thus  be 
threaded  into  position  one  after  the  other,  and  the  before-men- 
tioned gap  may  be  filled  up  after  the  whole  of  the  segments 
j  are  in  position  by  a  keeper-piece  o,  bolted  to  a  bracket  p, 
riveted  to  the  inner  tire  f,  or  the  lips  or  flanges  of  the  seg- 
ments j  may  in  some  cases  project  outwardly,  as  shown  at  q 
in  Fig.  6,  and  the  whole  of  them  be  kept  in  position  by  a 
flanged  keeper-ring  r  on  each  side  of  the  wheel. 

The  adjacent  edges  of  the  circumferential  portion  of  the 
trough-like  segments  j  may  be  so  shaped  by  halving  together, 
as  shown  at  s  in  Fig.  i,  for  example,  that  the  load  on  the  wheel 
is  transferred  from  one  such  segment  to  another  in  as  con- 
tinuous and  regular  a  manner  as  possible. 

The  india  rubber  or  other  resilient  blocks  i  are  so  shaped 
as  to  allow  the  same  to  l>e  compressed,  and  also  to  prevent  any 
rattle  or  jar  of  the  metallic  parts,  whether  the  said  blocks  are 
under  compression  or  not.  Such  a  shape  is  indicated  in  Fig. 
5,  but  same  may  be  modified  or  varied,  as  desired* 


Projections  u,  Figs.  5  and  6,  are  sometimes  provided  on 
the  inner  surfaces  of  each  of  the  trough-like  segments  j,  co- 
incident with  and  entering  more  or  less  into  the  holes  t  in 
the  india  rubber  or  other  resilient  cushion  i,  in  order  to  more 
or  less  preserve  the  relative  positions  of  the  segments  around 
the  circumference  of  the  wheel,  or  in  some  cases  stop-pieces  v 
may  l)e  riveted  to  the  inner  tire  f,  as  shown  in  Figs.  9  and 
10,  which  are  respectively  sectional  elevation  and  transverse 
section  of  the  tire  portion  of  a  wheel.  These  stop-pieces  v 
come  between  the  trough-like  segments  j,  which  latter  are 
furnished  with  lugs  or  ears  w,  carrying  pins  x,  on  which  are 
threaded  tubes  or  sleeves  y,  of  india  rubber  or  other  suitable 
material,  which  tubes  or  sleeves  bear  against  the  stop-pieces  v 
and  tend  to  neutralize  any  jar  or  noise  caused  by  the  movement 
of  the  segments  j  and  also  preserve  the  relative  positions  of 
the  said  segments  around  the  circumference  of  the  wheel. 

No.  632278 — Self-propelling  Vehicle. — Reuben  H.  Plass.  of 
New  York,  N.  Y.,  Assignor  to  Isabella  C.  Plass,  Same  Place. 
Application  filed  Jan.  9,  1899. 

The  gasoline  engine  is  so  mounted  as  to  be  capable  of 
vibrating,  and  has  its  shaft  provided  with  a  friction  head;  the 
axle  is  provided  with  two  friction  wheels,  with  which  the 
head  of  the  engine  shaft  is  brought  into  contact.  The  direc- 
tion of  movement  and  the  speed  of  the  vehicle  are  governed, 
respectively,  by  bringing  the  friction  head  on  the  end  of  the 
engine  shaft  into  contact  with  one  or  the  other  of  the  wheels  on 
the  axle  and  by  the  amount  of  pressure  of  the  friction  head  on 
the  shaft  against  the  wheels  on  the  axle. 


FOR  SALE. 

DURYEA  automobile  with  canopy  top.  Can  be  seen 
for  a  few  days  at  107  Passaic  Ave.,  Rutherford,  N.  J. 
Price,  $450. 

GILBERT  J.  LOOMIS, 

Westficld,  Mass. 
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No.  631796 — Storage  Battery.— Harry  Hower  Knepper,  of 
Chicago,  111,  assignor  to  the  American  Electric  Vehicle  Co., 
of  same  place.    Application  filed  June  2^,  1898. 

Fig.  I  is  an  end  view  of  a  storage  battery.  Fig.  2  is  a 
secional  view  through  the  plates  of -one  polarity.  Fig.  3  is 
an  end  view  of  said  plates.  Fig.  ^is  a  view  of  one  of  the 
plates,  showing  the  covering  or  envelop  thereof  partially 
torn  away.  Fig.  5  is  a  plan  view  of  one  of  the  fillers  or  sheets 
adapted  to  be  placed  between  the  envelops  inclosing  the 
plates.  Fig.  6  is  a  partial  view  showing  the  envelops  and 
fillers  expanded  by  the  electrolyte. 

Envelops  formed  of  sheets  of  absorbent  material  are  pro- 
vided for  completely  surrounding  the  plates  of  the  accumula- 
tor upon  the  faces,  edges  and  ends,  and  in  the  spaces  between 
these  envelops  perforated  fillers  or  sheets  of  absorbent  mate- 
rial are  placed,  so  that  when  the  electrolyte  is  placed  in  the 
cell  the  perforated  fillers,  as  well  as  the  porous  envelops,  ab- 
sorb the  electrolyte  and  expand,  thus  making  a  compact  struc- 
ture, which,  while  effectively  holding  the  active  material  in 
position  and  preventing  the  same  from  dropping  to  the  bot- 
tom of  the  cell,  is  claimed  to  prevent  the  short-circuiting  of 
the  adjacent  plates,  which  are  usually  of  opposite  polarity. 
The  accumulator  plates  a'  a'  a",  etc.,  are  usually  mounted 
upon  a  common  support  or  cross  piece,  a,  carrying  the  ter- 
minal o*. 

In  assembling  the  cell  the  positive  and  negative  plates  are 
placed  together,  so  that  each  plate  is  surrounded  on  oppo- 
site sides  by  plates  of  opposite  polarity.  Inclosing  each  of 
the  plates  is  an  envelop,  6,  formed  of  a  sheet  of  absorbent 
material,  as  paper  or  cardboard,  completely  surrounding  the 
faces  and  edges  of  the  plate.  Over  the  end  of  the  plate  the 
cap  b*  is  provided,  which  completely  covers  the  end  of  the 
plate,  and  in  the  space  between  the  plates  and  resting  against 
the  cross-piece  a  strips  of  absorbent  paper  or  cardboard,  6*, 
are  placed,  against  which  the  caps  h'  are  adapted  to  be  pressed. 
In  the  spaces  between  the  envelops  thus  formed  one  or  more 
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fillers,  r,  are  placed,  these  fillers  being  formed  in  sheets  and 
perforated  and  cisisting  of  absorbent  material,  as  paper  or 
cardboard  made  of  pulp  or  other  fibrous  material.  When  jhc 
electrolyte  is  placed  in  the  cell,  it  is  absorbed  by  the  absorbent 
envelops  and  fillers,  causing  the  same  to  expand  and  com- 
pletely fill  the  spaces  between  the  accumulator  plates.  The 
surfaces  of  the  plates  are  thus  compressed  between  the  pad- 
like envelops  and  fillers,  and  while  serving  to  retain  the  liquid 
electrolyte  and  prevent  its  being  spilled  during  the  shaking 
and  jarring  of  the  cell  they  also  serve  to  maintain  the  active 
material  securely  in  position  and  prevent  the  falling  of  the 
active  material  to  the  bottom  of  the  cell,  which  has  been  a 
serious  objection  to  accumulators  as  heretofore  constructed, 
and,  furthermore,  the  complete  inclosure  of  the  accumulator 
plates  by  the  envelops  prevents  the  active  material  from  shift- 
ing in  position,  due  to  the  shaking  and  jarring,  to  thereby 
bridge  across  the  space  between  the  opposite  plates  and  pro- 
duce a  short  circuit. 

The  provision  of  the  envelops  entirely  surrounding  the 
plates  on  the  faces  and  edges  and  the  complete  filling  of  the 
space  between  the  plates  with  absorbent  material  is  said  to 
entirely  overcome  the  difficulty  of  dropping  of  the  active  ma- 
terial. The  perforation  of  the  fillers  c  c  forms  inclosed  recep- 
tacles for  the  liquid  electrolyte,  thus  permitting  the  employ- 
ment of  a  great  deal  more  of  the  electrolyte  than  could  be 
present  if  the  fillers  were  solid,  and,  furthermore,  due  to  the 
presence  of  these  bodies  of  liquid,  the  internal  resistance  of  the 
cell  is  greatly  diminished. 

No.  8,493 — Improvements  in  Belt  Tightening  or  Slackening 
Devices  for  Use  on  Automobile  Vehicles. — Edouard  Alexis 
Vivinus  and  Auguste  Jules  Hecht,  Schaerbeck-lez-Bruxelles. 
Belgium.     Application  filed  April  22,  1899. 

This  belt  tightening  or  slackening  device  enables  a  person 
to  tighten  or  slacken  the  transmission  belt  or  belts  without 
dismounting  from  the  vehicle. 

The  frame  of  the  vehicle  is  movably  suspended  from  one 
of  two  axles  (preferably  from  the  rear  axle)  in  such  a  manner 
that  the  position  of  this  axle  relatively  to  the  frame  can  be 
varied  by  means  of  a  system  of  levers  actuated  from  the  seat 
of  the  vehicle;  these  two  parts  are  each  rigidly  connected 
with  one  portion  of  the  transmission  gear,  so  that  their  separa- 
tion or  approach,  resulting  from  movement  of  the  axle  rela- 
tively to  the  frame,  have  as  a  consequence  the  tightening  or 
slackening  of  the  belt  or  belts  actuating  the  axle  in  question. 

The  frame  V  of  the  vehicle,  on  which  the  fixed  motor  \f 
driving  the  pulley  P\  is  suspended  from  the  axle  A  by  springs 
R  (one  on  each  side  of  the  carriage)  which  are  supported  by 
links  J  J.  so  arranged  as  to  form  with  the  spring  a  parallelo- 
gram and  consequently  be  able  to  simultaneously  take  up 
a  certain  forward  or  backward  inclination  and  allow  of  a 
movement  of  the  axle  A  relatively  to  the  frame  or  vice  versa. 
The  axle  A  forms  a  part  of  the  transmission  gear  T,  com- 
prising gear  wheels  E  E^  and  pulley  P,  connected  to  the  pulley 
P*  by  means  of  the  transmission  belt  C,  which  is  to  be 
tightened  or  slackened  by  the  device  now  being  described: 
the  pulleys  P*  P  constituting  the  two  ends  of  the  transmission 
gear  and  the  parts  which  arc  to  be  separated  from  or  ap- 
proached toward  one  anotluT.  This  movement  is  effected 
by  means  of  the  tightening  device  proper,  which  comprises 
a  lever  B  placed  within  reach  of  the  driver  and  connected  by 
a  rod  D  to  a  projection  on  iIk-  axle  A.  which  is  to  be  moved. 
The  lever  B  has  a  fixed  fulcrum  at  U  on  the  frame  V,  which 
is  a  fixture  on  the  front  axle  in  the  ordinary  way.  The  opera- 
tion of  the  apparatus  is  as  follows: 


Yo^  H  Sept.  IS,  UW. 


THE   HORSELESS   AGE. 


n 


The  position  I  of  the  lever  B,  shown  in  the  drawing  by 
full  lines,  corresponds  to  a  position  of  the  transmission  gear 
in  which  the  belt  C  is  slackened. 

To  tighten  the  belt  the  lever  B  is  pushed  forward  to  position 
2,  shown  in  dotted  lines,  which  will  cause  by  the  movement  of 
the  connecting  rod  D  a  backward  movement  of  the  axle  A 
with  its  springs  R,  and  all  that  portion  (£  £^  P)  of  the  trans- 
mission gear  which  is  rigidly  connected  with  this  axle;  the 
Irnks  J  J  inclining  backwards  (from  position  i  to  position  2). 
The  movement  of  the  axle  A,  and  therefore  of  the  pulley  P 
(to  position  2,  shown  in  dotted  lines),  has  the  effect  of 
tightenihg  the  belt. 

'  When  it  is  required  to  slacken  the  belt  again  the  lever  B 
is  moved  from  position  2  to  position  i,  and  the  axle  A  will 
be  brought  forward,  the  links  J  inclining  forward  again. 

'Thid  tightening  device  may  be  applied  to  one  or  more  trans - 
missioh  b^Hs  actuating  the  driving  axle  of  the  carriage  directly 
or  to  an  intermediary  transmission  gear. 
'  No.  6.604 — Improvements  in  Electric  Igniting  Apparatus 
for  Explokio*  'Engines.— Po^  Mfg.  Co.,  Hartford,  Conn. 
Application  filed  March  27/1899.   • 

This  invention  has  for  its  object  particularly  to  m^ke  it 
possible  to  employ  an  alternating  current  and  to  dispense  with 
the  use  of  primary  batteries.  A  further  object  is  to  make  it 
possible  for  the  operator  or  driver  to  vary  the  period  of  ig- 
nition at  will.  Another  part  of  the  invention  is  concerned 
also  with  the  means  whereby  the  period  of  ignition  is  varied, 
the  object  being  to  permit  the  operating  handle  to  be  located 
on  one  part,  such  as  the  body  of  a  motor  vehicle,  which 
changes  its  position  with  respect  to  the  other  part  of  the 
motor  vehicle,  on  which  is  mounted  the  explosive  engine 
and  the  igniter,  while  at  the  same  time  the  adjustable  part  of 
the  igniter  responds  promptly  and  precisely  to  the  move- 
ments of  the  operating  handle,  and  is  not  affected  by  the 
relative  displacement  of  the  two  parts  of  the  vehicle. 

Fig.  I  is  an  enlarged  side  view  of  a  motor  showing  the 
flexible  control  to  the  igniter. 

Fig.  2  is  a  vertical  section  of  the  igniter  and  its  connected 
parts. 


Fig.  3  is  a  plaii  view  of  the  same. 

Figs.  4  and  5  are  detail  views  of  the  contact  making  and 
breaking  devices  in  side  and  plan  view. 

Fig.  6  is  a  diagrammatic  representation  of  the  electrical 
connections  of  the  igniter. 

The  igniter  and  its  o^rating  means  are  inclosed  within  the 
casing  £^  E^  or  within  a  suppleniental  casing  secured  theteon. 
A  permanent  magnet  is  mounted  rota tably  within  the  casing  and 
is  driven  by  suitable  gearing  from  the  engine  shaft  so  as  to 
rotate  in  a  definite  relation  therewith,  preferably  at  the  same 
speed  in  a  two-cylinder  engine,  the  gearing  shown  being 
adapted  to  produce  such  relative  speed.  The  armature  L  is 
wound  for  an  alternating  current,  and  for  every  revolution  of 
the  two-pole  field  about  the  armature  the  current  generated 
will  vary  from  zero  to  maximum  positive,  and  then  through 
and  from  zero  to  maximum  negative. 

To  make  it  possible  for  the  operator  to  vary  the  period  of 
ignition  at  will  the  armature  L  is  made  rotatably  adjustable  to  a 
limited  extent,  being  supported  by  a  cap  L*,  which  is  rotatablc 
on  the  main  part  of  the  casing.  The  devices  for  taking  off  the 
current  at  the  proper  time,  for  a  multiple  cylinder  engine,  arc 
carried  by  two  insulating  disks  M  and  N,  which  are  secured 
respectively  to  the  field  or  permanent  magnet  and  to  the 
armature,  the  disk  N  being  of  course  capable  of  movement 
with  the  armature  for  purposes  of  adjustment.  Upon  the  disk 
M  are  secured  contact  plates  m,  which  are  disposed  at  proper 
points,  although  the  apparatus  might  be  used  with  one  only 
or  with  more  than  two.  The  disk  N  carries  a  pair  of  sepa- 
rated contact  fingers  n  n\  through  which  the  circuit  is 
closed  by  the  contact  of  plate  m  at  the  proper  time,  the  said 
contact  fingers  being  connected  in  circuit  with  the  proper  spark- 
ing device,  indicated  at  C)  in  Fig  6,  and  the  secondary  winding 
of  the  induction  coil  P.  The  primary  winding  of  the  coil  is 
connected  with  the  armature  winding,  preferably  through 
a  condenser  or  a  vibrator,  as  indicated  at  P\  The  contact 
plate  or  plates  m  being  properly  placed,  it  will  be  evident  that 
the  alternating  current  generated  will  be  taken  off  as  it  ap- 
proaches its  maximum  when  it  is  of  sufficient  intensity,  and 
willbe  delivered  to  the  sparking  device  through  the  described 


BELT-TIGHTENING  MECHANISM. 


21 


THE   HORSELESS  AGE 


Vol  4,  No.  24.  ScpL  U; 


connection  or  otherwise.  The  period  can  be  varied  or  ad- 
justed at  the  will  of  the  operator  by  the  rotary  adjustment  of 
the  armature,  which  not  only  varies  the  point  where  the  con- 
tact plate  m  bridges  the  connection  between  the  fingers  n  n\ 
but  also  varies  slightly  the  point  at  which  the  current  reaches 
its  maximum  phase. 

A  hard  but  moderately  flexible  tube  R  is  extended  from  the 
actuating  handle  to  or  nearly  to  the  point  of  application  of  the 
movement  of  the  handle,  one  end  of  the  tube  being  secured  in 


fixed  relation  to  the  part  to  be  removed,  which  in  this  case  is 
the  armature  L,  while  the  other  end  is  secured  in  fixed  rela- 
tion to  the  actuating  handle  or  actuator.  This  tube  as  not 
extended  in  a  direct  line  between  these  two  parts,  but  is  prefer- 
ably bent  or  coiled  between  its  ends  so  as  to  take  up  any  rela- 
tive movement  of  its  two  ends  without  any  variation  in  the 
length  of  the  tube.  There  is  thus  formed  a  fixed  path  of  deter- 
mined length  for  a  flexible  connector  S,  which  may  be  a  wire,  one 
end  of  which  is  connected  to  the  handle  or  actuator  S\  while 
the  other  end  is  connected  to  the  part  to  be  adjusted,  or  in  this 
case  to  the  cap  L^  which  supports  the  armature  L.  Since  this 
connector  is  retained  always  in  a  path  of  the  same  length,  not- 
withstanding any  change  in  the  relation  between  its  ends,  a 
determined  movement  of  the  actuator  will  invariably  produce 
a  corresponding  movement  of  the  armature  or  other  part  to  be 
adjusted.  In  the  present  case  a  spring  L'  is  applied  to  the 
armature  to  return  it  to  its  initial  position  when  the  handle 
is  moved  to  permit  it. 

No.  6,oo6^Improvements  in  Motor  Road  Vehicles. — Pope 
Mfg.  Co.,  Hartford,  Conn.    Application  filed  March  20,  1899. 

This  invention  relates  particularly  to  an  electric  delivery 
wagon.  One  special  object  in  view  is  to  produce  an  improved 
interchangeable  running  gear  which  can  be  applied  readily  to 
any  ordinary  form  of  body,  the  front  or  steering  part  of  the 
running  gear  and  the  rear  or  driving  part  being  wholly  inde- 
pendent the  one  of  the  other,  so  that  the  running  gear  can  be 
applied  to  any  vehicle  body  regardless  of  its  length.  Another 
part  of  the  invention  relates  to  the  support  and  inclosure 
of  the  driving  mechanism,  the  casing  being  so  constructed  as 
to  secure  the  greatest  strength  at  the  points  of  greatest  strain, 
and  so  related  to  the  running  gear  that  the  transmission 
gears  shall  be  maintained  always  in  absolute  parallelism, 
axially  and  properly  intermeshing;  furthermore,  the  construc- 
tion of  the  casing  and  its  relation  to  the  driving  mechanism 
permits  the  casing  and  the  driving  mechanism  to  be  removed 
as  a  whole  without  requiring  the  casing  to  be  opened.  A  fur- 
ther object  is  to  improve  the  construction  of  the  hubs  of  the 
driving  wheels  so  that  absolute  concentricity  of  the  driving 
gear,  whether  spur  or  sprocket,  with  the  axis  and  bearings 
can  be  assured.  Absolute  concentricity  of  the  brake  drum 
with  the  driving  gear,  and  consequently  with  the  wheel,  is  also 
said  to  be  effected  by  forming  the  brake  drum  in  one  integral 
piece  with  the  gear,  the  brake  surface  and  the  gear  being 
formed  on  opposite  sides  of  a  common  flange  or  upon  sepa- 
rate flanges.  The  brake  itself  also  forms  a  part  of  the  invention, 
the  object  specially  in  view  being  to  secure  good  clearance  be- 
tween the  brake  and  the  brake  surface  when  the  brake  is  not 
in  use. 

The  driving  mechanism  comprises  an  electric  motor  I 
having  a  hollow  armature  shaft  i,  an  ordinary  balance  gear 
K,  not  necessary  to  be  described  herein,  but  connected  with 
the  armature  shaft  i,  a  two-part  driving  shaft  L,  the  parts  of 
which  are  connected  respectively  with  the  corresponding  parts 
of  the  balance  gear,  and  driving  pinions  1  upon  the  outer 
ends  of  the  driving  shaft,  which  pinions  mesh  respectively  with 
the  driving  gears  H  above  referred  to.  It  is  essential  in  order 
to  reduce  friction  in  use,  and  especially  to  prevent  stripping 
of  the  teeth  of  the  driving  gears  and  pinions,  that  the  driving 
shaft  and  its  pinions  be  maintained  always  in  absolute  paral- 
lelism with  the  axis  of  the  driving  wheels  and  their  gears,  and 
that  there  be  the  least  possible  play  between  the  intermeshing 
pinions  and  gears.  The  frame  or  support  for  the  driving 
megbanism  has  been  devised  with  especial  reference  to  these 
requirements,  as  well  as  with  a  view  to  the  proper  protection 
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of  the  driving  mechanism,  to  compactness  and  lightness  in 
construction,  and  to  the  easy  detachability  of  the  driving 
mechanism  and  its  support  as  a  whole.  With  these  objects 
in  view  a  casing  is  provided  for  the  driving  mechanism,  which 
casing  consists  of  a  middle  portion  M  of  substantially  uniform 
section  which  may  have  the  motor  fields  secured  rigidly  to 
itself,  and  two  reduced  portions  M\  one  of  which  supports 
or   incloses   the   balance   gear,   while   the   other   furnishes   a 


chamber  for  a  ventilating  fan.  The  ends  of  the  middle  section 
M  are  formed  with  spiders,  which  support  the  beax:ings  for  the 
hollow  armature  shaft  i,  while  the  extremities  of  the  reduced 
end  portions  M'  immediately  support  the  bearings  m*  for  the 
driving  shaft  L,  as  close  as  possible  to  the  pinions  which  are 
secured  to  the  driving  shaft  just  outside  of  the  casing.  Arms 
M*,  which  are  formed  integral  with  the  reduced  portions  of 
the  casing  near  the  outer  ends  thereof  or  are  secured  thereto 
by  means  of  sockets  integral  therewith  and  transverse  to  the 
axis  of  the  casing,  are  mounted  upon  the  fixed  rear  axle  F, 
and  through  their  proximity  to  the  bearings  of  the  driving 
shaft  within  the  casing  maintain  said  driving  shaft  in  absolute 
parallelism  with  the  rear  axle  and  consequently  with  the  axis 
of  the  driving  wheels  and  gears  mounted  thereon,  and  permit 
the  least  possible  play  between  the  driving  pinions  and  the 
driving  gears,  while  at  the  same  time  the  driving  mechanism 
may.  be  supported  on  the  other  side  with  a  reasonable  degree 
of  flexibility,  since  whatever  movement  the  driving  mechan- 
ism has  in  consequence  of  such  flexible  support  will  be  always  . 
concentric  with  the  axle,  wheels  and  driving  gears,  whereby 
the  meshing  of  the  driving  pinions  with  the  driving  gears  will 
be  in  no  wise  aflFected.  On  the  other  side  of  the  casing  and 
making  up  with  the  casing  and  with  the  arms  M*.  the  support 
or  frame  for  the  driving  mechanism  is  an  arm  M*,  which  rests 
upon  or  is  secured  to  the  spring  bar  E*,  thereby  affording  a 
connection  between  the  frame  or  support  for  the  driving 
mechanism  and  the  spring  system  and  providing  for  such 
driving  mechanism  on  one  side  a  flexible  or  yielding  support. 
Orifices  m  are  provided  in  the  end  portions  of  the  casing,  and 
a  free  passage  for  currents  of  air  is  aflforded  through  the 
open  spiders  of  the  middle  section  M  of  the  casing  and  the 
spaces  between  the  field  spools  of  the  motor,  the  circulation 
of  the  air  being  promoted  by  a  suitable  fan  I*  secured  to  the 
end  of  the  hollow  armature  shaft  i.  The  casing,  which  is  in 
form  somewhat  like  a  torpedo,  constitutes  in  effect  a  truss 
which,  being  suspended  at   its  ends  and  having  its  greatest 
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section  in  the  middle,  secures  the  greatest  strength  in  the  line 
of  the  greatest  strains  with  the  minimum  of  weight,  serving 
the  double  purpose  of  casing  and  support. 

Commonly  the  driving  gear  is  secured  to  the  spokes  of  the 
wheel  by  clips,  and  with  such  construction  it  is  not  easy  to 
secure  nor  to  maintain  the  desired  concentricity.  According 
to  this  part  of  the  present  invention  the  hub  H*  of  each  driving 
wheel  has  formed  integrally  therewith  a  flange  h,  which  can 
be  machined  or  finished  in  the  same  operation  with  the  hub 
itself,  and  therefore  brought  to  absolute  concentricity  with 
the  hub,  and  to  this  flange  the  driving  gear  H  can  afterward 
be  secured  by  bolts  h*  or  otherwise,  whereby  the  gear  will  be 
easily  and  permanently  secured  in  absolute  concentricity  with 
the  hub.  The  hub  H*  is  provided  also  with  integral  spoke 
flanges  h*  for  engagement  with  w^ire  spokes.  In  the  construc- 
tion, which  is  adapted  for  wooden  spokes,  with  a  filling  of 
wood  between  the  outer  portion  of  the  hub  and  the  bearing 
portion  thereof,  one  of  the  flanges  h'  is  formed  upon  the 
separate  part  of  the  hub.  and  is  secured  to  the  other  flange  h* 
with  the  spokes  between  them,  by  bolts  h*. 

For  the'  proper  action  of  the  brake  it  is  also  desirable  that 
the  brake  drum  should  be  concentric  with  the  wheel  or  other 
part  to  which  it  is  applied,  and  to  attain  this  result,  as  well 
as  to  promote  convenience  in  manufacture,  the  brake  drum 
H'  is  formed  integral  with  the  driving  gear  H. 

No.  11,685 — Improvements  in  Motor  Cars  Driven  by  Elec- 
trical or  other  Motive  Power. — Wilhclm  Muller.  Berlin,  Ger- 
many.   Application  filed  June  5,  1899. 


The  object  of  this  invention  is  a  motor  car  for  electrical  or 
other  motive  power,  the  frame  of  which  is  superior  to  those 
that  have  been  constructed  for  the  same  purpose,  on  account  of 
its  lightness  and  its  special  form  of  construction  being  adapted 
for  the  attachment  of  electric  battery  or  other  kind  of  motor. 
On  account  also  of  the  way  in  which  it  is  put  together,  it  admits 
of  being  very  readily  taken  to  pieces  for  the  purpose  of  storing, 
for  instance,  in  a  dwelling  room  if  required. 
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CONSULTING   ENGINEERS. 

ELEGTRIGIL  IND  HEGHINICIL  DRIU6HTSHEN. 

Complete  Working  Drawings,  Tracings  and  Prints, 

Oe  iigos  for  Motor  Carriages,  Basset  and  Tracks, 

Improved  Power  Brakes  and  Steeriog  Gears, 
Address  Drawings  far  Pattern  Work  and  Speed  Regulators. 

E.  VAN  VLEET  9l  CO.,  34  Oliver  Street,  Bottos,  Matt, 

OLVP  TVBBRGy  Member  Am,  S&c,  M,  E.. 

95  and  97  Liberty  Street,  New  York  City, 
Dealtfflar  0/  Gaaaral  aatf  Special  Mmmhinery, 

DrmwiagB  Mmdm.    Corrempondenoe  BoUeited, 

The  Columbia  Motor  and  Manufacturing  Co.  have 
established  their  offices  in  The  Pacific  Building, 
Washington,  D.  C.  Any  inventors  who  have  good 
patents  on  motor  vehicles,  and  wish  to  dispose  of 
them,  will  do  well  to  communicate  with  the  Company. 

FOR   SALE. 

A  Haynes-Apperson  two-seated  surrey,  with  canopy 
top.     Run  about  100  miles  and  in  gpod  condition. 

A.  B.  GARDNER, 

Dowagiac,  Mich. 


WANTED. 

A  steam  carriage,  Stanley  model  preferred.     Will 
pay  premium  for  IMMEDIATE  delivery. 

D.  WOLFE  BISHOP,  Jr., 

Lenox,  Mass. 

LEONARD  HUNTRESS  DYER, 

Specialty:  Patents  and  Patent  Causes. 

908  C  Street,  N.  W. 

Cabit  Addrtit:  "  Dytrpittnt.  Withlngton."         WASHINGTON. 


For  Air,  Oas,  Steam,  Am- 
monia or  flaids  under 
preaaure  and  ezploeiTes. 

^r^eamleas  Steel  Test- 
ed Tanks  of  Sundry 
Diametent. 


FACTORY   WANTED 

Suitable  for  manufacture  of  Gasoline  and  Electric 
Motor  Carriages,  with  30,000  to  50,000  sq.  ft.  of  floor, 
and  room  to  extend.  In  the  vicinity  of  New  York, 
with  good  shipping  facilities  by  rail  and  watttr.  Ad- 
dress FACTORY,  care  Horseless JAge. 


Seamless  Cold  Drawn  Steel  Tubing, 
Shellsi  Cylinders  and  Tanks, 

DROP  FORQINQ8  AND  8TEEL  8TAMPINQ8. 

JANNEr,  STEINMETZ  I  CO..  Drexel  Boiidiag.  Pblladalplia.  Pa. 

Graphite  Lubricants, 

ALL  KINDS.  ACCORDING  TO  WAfTTS. 

special  preoarktlooi  for  Gean  of  Electric  Motor*  and  for  Cylindcra  o( 
Motor  BoKines.    Scad  for  ClrcnUrs  and  Frleea, 


jNeit  Diin  Cnicible  Co.,  -  J«m;  Cit;,  N.  J. 


BUDwii  DEncmiLE 

nill|||Q  made  for  Automo- 
II  n  H I R  U  biles,  in  sizes  to  suit 
all  requirements.  Prompt  deliv- 
eries made.     Address : 

BALDWIN  CYCLE  CHAIM  CO., 
WORCESTER,  MASS..  U.  S.  A. 
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In  the 
Interest  of   the 

AUTOMOBILE    INDUSTRY. 

ESTABLISHED   1896. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies.  10  Cents. 

OFFICE  OP  PUBLICATION 

fimcricar?  Tract  Society   Building,   J^assau  and  Spruce  Streets, 

NEW   YORK. 
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Evolution  of  the  Motor  Vehicle  as  Shown  by  Patents. 
By  Leonard  Huntress  Dyer.  Part  2,  Steering  Gears,  page  10. 


THE  AMERICAN  MOTOR  CO 


I«l8:litest,  Strongrest,  Simplest  iviotor  Made. 

Runs  toith  Gasoline,  Kerosene  or  Gas. 

FROM  1  TO  30  H.  P. 

IGNITION    OUTFITS 

Coftsiatino  of  AMERICAN  COIL,  IGNITfON  PLUG  and 
SPECIAL  PRIMARY  or  STORAGE  BATTKRlESf  only 
absolutely  reliable  method  of  sparking  amall  motora    •    • 

ALSO    MANUFACTURERS   OK 

SPECIAL  WIRE  WHEELS,   REAR  AXLES,  DIFFERENTIALS,  CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FDR  MDTDR  VEHICLES. 

AMERICAN  MOTOR  CO.,    -      -    32  Broadway,  NEW  YORK. 


No.  2,  3>i  B.  H.  P. 


SHELBY 

SEAMLESS  COLD 

DRAWN  STEEL 

TUBING 

For  Automobile  Vehicle  Construction 
in  Running  Gear  and   Hollow  Axles. 

SEAMLESS  TUBINB 

FOR  PISTON  RODS  AND  CYLINDERS. 

Write  f«)r  Price  List  *'  E  "  for  ituide  and  reference.  Can  furnish  tables 
(riving  8df'4  Load  in  pounds  at  oentertt,  "  Moduli''  of  sections  and  Safe 
Twisting  Moment. 

A00RC88: 

SHELBY  STEELTUBE  COMPANY, 

General  Sales  Offices:  CLEVELAND,  OHIO,  U.  S.  A. 


144  Cliambers  St.,  New  Yoric,  N.  Y. 


BRANCH    OFFICES: 

135  Lake  St.,  Chica>fo.  Hi. 


2g  Constitution  Hill,  Birmingham,  England. 


THE 

GEOnETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  l^ecause  they 
possess  so  many  points  of  superiority  Over  old 
methods. 

If  you  arc  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Self -Opening  Screw  Cutting  Die  Heads, 
Adjustable  Collapsing   Taps,  and 

Adjustable  Hollow  Milling  Tools, 

Manufactured  by  the 

GEOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 


DESCRIPTIVE 
MATTER  ON  DEMAND. 


\ii0m 


FOUR  PASSENGER  PLEASURE  CARRIAGE. 

SPEND  YOUR  SUMMER  EVENINGS 

pleasure  riding  in  a  tia.Tiies-Apperson  Motor  Car- 

rias:e.  Speeding  aw^y  at  15  miles  per  hour  on 
pneumatic  tires  and  easy  springs  It's  like  riding  in 
the  most  elegant  Pullman,  and  the  cost  is  only  % 
cent  per  mile.  We  ttse  the  Hydro-Carbon  System. 
Write  us. 

THE  HAYNES-APPERSON  CO. 

KOKOMO,    IND. 


To.  2S.  Sept  »,  18*9. 
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Pneumatic  Motor  Tires 


—  MANUFACTURED    BY  — 


Their  Success  is  due  to 

their    Absoluteiy   Perfect 

Construction .  ^^^^^^.^^^^^^.^^ 

♦ 

WE  KNOW  HOW 

To  Combine  Greatest  ,  •  .  , 

Strength  and  Ligbtness. 

♦ 

WE  KNOW  HOW 

To  Construct  to  Prevent 
Punctures  and  Facilitate  Re- 
pairs, 


-E 


,;^^i^t 


^  ^. 


\ 


toN,   OV 


WE  KNOW  HOW 

To  Cut  Out  a  Section  and 
Insert  a  New  One,  Making 
the  Tire  as  Good  as   New. 


OUR  EQUIPMENT 

Consists  of  Machinery  Neces- 
sary to  Make  Any  Size  Tire 
from  i,^  inch  to  5  inch,  and 
for  28  inch  to  50  inch  Wheels. 


MADE   IN   AKRON,  OHIO 


By- 


The   diamond   RUBBER   C© 


DO  YOU  WANT  THE  BEST  MOTOR  CARRIAGE  ? 


«««««**, 


v^' 


\-^ 


\*'- 


It  requires  a  running  time  of 
47  hours  and  34  minutes  for  the 

WINTON    . 
MOTOR  .   . 


81,000.     NO  AGENTS. 


THE  WINTON  MOTOR  CARRIAGE  CO., 


CARRIAGE 

to  run  707.4  miles,  from  the  City 
Hall  in  Cleveland,  O.,  to  the  City 
Hall  in  New  York* 

We  hold  the  record. 

The  Winton  Hydro-Carbon 
Motor  Carriage  is  a  demonsiraitd 
success. 

Send  your  name  and  get  our 
new  catalog. 

CLEVELAND,    OHIO» 
U.    S-   A. 


THE  HORSELESS  AGE  v«L4.  n«.».( 

WE  ARE  NOW  READY  TO  TAKE  ORDERS  FOR  OUR 

NEW  MODEL  CROUCH  STEAM  CARRIAGE. 

A  PRACTICAL  ROAD  MACHINE.    CAPi  BE  SEEN  AND  TESTED  AT  ANY  TIME. 

lUTOMOeilE  MIIUriCTURING  IND  TRlRSPORmiOR  COMPINY. 

OFFICE    AND    FACTORY, 

North  Avenue  and  Oak  Street.         -         -         BALTIMORE,  MD. 


Steel  Wire  Wheels  for  Motors, 


wim 


♦ 


WITH 


^ 


McCULLOUCH  MOTORS. 


The    Back    Baf    Cycle   Co.^  T,  W.  McGulIoiiffli,  Prop., 
sniioiiiiee  tbe  traosfer  of  Ihelr 

GASOLINE  MOTOR  AND 

MOTOR  VEHIOLE  BUSINESS 

to  tb« 

U.  S.  MOTOR  VEHICLE  CO., 

BROADWAY  L  25th  ST.,  '*TOWNSEND  BLOe./'  NEW  YORK, 

wlib  which  company  Mr.  McCuUotigti  will  be  connooUid. 


NE'Vir    PROCJBSS 

Raw  Hide  Pinions 

are  Noisdess  and  Durable 


Or  with  hubs  keyed  on  axle.  Any  diameter 
wheele,  and  any  section  rims. 

We  manufacture  eteel  rims  of  all  sizes  and 
sections,  and  will  be  pleased  to  quote  on 
application 

WESTON-MOTT  COMPANY, 

UTICA.  N.  Y- 

The         ~~~  ^ 

American  Electric 
Vehicle  Co. 

are  the  pioneen  io  Electric  Vehicle  coostniction. 
Our  new  improved  battery*  and  single  motor  equipment  (patented) 

make  us  also  the  leaders  ni  the  field. 

In  speed,  ease  of  control,  economy  and  mileage  capacity,  we 

reach  the  up-to-date  limit  of  perfection. 

AMERICAN  ELECTRIC  VEHICLE  CO., 


Indtspcaamble   to 

Motor  Vehicles. 


Ibe  Nef  Process  Raw  Hide  Co.. 

Syracuse,  N,  F.,  U.  S.  A., 

Patentees  and  Sole  MAttufaciurerm, 


56-58  W.  \*uu  Burcn  Street, 


Chicago*  U.  S.  A. 


SEND  FOR  CATAI.OGUS. 


,  ^tpi.  so,  im. 


tHE   HOUSELESS    AGfi. 

This  Space  reserved  for 

The  American  Roller  Bearing  Cotupaoj, 

37  STATE  STREET,  BOSTON.  MASS. 
The  ''A.  R.  B.'*  has  solved  the  axle  probiem  for 

MOTOR  VEHICLES. 


To  New  Subscribers  .... 

Let  your  subscription  begin  with  the  first  issue  of 
the  weekly,  April  5th,  and  the  beginning  of  the 
fourth  volume. 


"We    Im^'v^    th^    b^ok    x%un3t>^x*«. 


HORSELESS  AGE. 


Metal  Working  Machinery 


OF    IVERY 
DESCRIPTION* 


fS^^ 


Spring 
Coiling 
Machines. 

Built  In  Fonr  Sisei. 


^^ 


[I  No,  1  8PRtNti  CoiL£S.  CATALOG* 

Mnchine  Toois  for  the  Mantifaciure  of  Automobiies. 
1 


THE  GARVIN   MACHINE  CO., 

Sprjcig  6t  Varick  Sts,, 

NEW  YORK, 


FuiLA. : 

Tlie  GnrvlD   Mftehiue  Co., 

51  No,  Oh  St.,  PLUa.,  I'm. 


17  Uu.^ 


L ,  Bed  LP  C.  Germany, 


made  Uy 

THE 

BALL 

BEARING 

CO,, 


Watson 

Street, 
BOSTON, 

MASS. 


GROOVED   BALL  SHAFT 
BEARINGS. 

Three  Hardened  Steel  Races  and  Set  of  Balls. 


Drop=Forgiology :    sHxS 


y/,i,K 


DROP-FOROINQSforautomobllti  to  <ipectii1  ordf^r.  FartB  of eDjrtneK, 
motors,  etc.,  from  TuMii  bronze,  iiopxter^  lr*>u ,  sieel  and  alumi- 
num. Hadiecilofie  to  size, rtqairlnjr  the^  minimum  ol  HriUblnK. 
(>ft€n  only  aJUeJinUh  U  ptr^Muru.  Tlit^  quality  uf  our  product 
Ib  too  well  ioown  for  ealui;T  b^re  W«  plac«  quality  gbo?e 
everythlttf .  Yearv  of  cxtiericiiuee,  skilled  labor  and  a  uiodtiim 
plant  make  beat  work  possible. 

X  H.  WILLIAJHS  k  C0.,9H  Richards  Street.  Brooklyn,  N.  Y. 
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AMERICAN  AUTOMOBILE  COMPANY 


HYDRO-CARBON 
SYSTEM. 


AMERICAN   AUTOIVIOBILE    COMPANY, 

commercial  cable  buildinci 
20   Broad   Street,    New    York. 


The  American  Automo- 
bile Company  has  different 
types  of  vehicles  under  con- 
struction, built  on  the  usual 
lines  as  far  as  their  adapta- 
tion to  the  new  propelling 
power  will  admit,  and  yet 
will  be  far  from  cumbrpus 
or  unwieldy,  and  possess  all 
the  light  appearance  of  ordi- 
nary carriages.  They  are 
put  together  to  stand  the 
wear  and  tear  of  constant 
use.  They  are  less  noisy 
and  less  liable  to  get  out  of 
order  than  motor  vehicles  of 
other  make  and  similar  type. 
The  motor  is  started  while 
seated  in  the  carriage 


c55>E!?!iii!-o; UPRIGHT  DRILLS 

From  a  light  Friction  Drill  to  a  42-ia.  B.  O.  P.  F.  Drill. 
SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co,, 


996  Ruby  Street, 


Rockford,  III. 


W 


'E  can  make  immediate  delivery  of  our  high-grade  compound,  4,  6  and  %  H.  P. 

reversing  motor  carriage  engines,  weighing  60  pounds,  making  from  300  to  600 

revolutions  ;  and  our  6  and  8  H.  P.  copper-tube  shell  boilers,  weighing  100 

pounds  ;  15  inches  high  and  15  inches  in  diameter  ;  150  to  300  pounds  pressure.    Also  our 

patent  automatic  burner ;  from  i  to  100  H.  P.,  weighing  90  pounds  ;  controlled  entirely 

by  the  boiler  pressure^  and  burning  either  gasoline  or  kerosene. 

Will  sell  either  separately,  or  the  engine,  boiler  and  burner,  piped  complete 
ready  for  service  ;  and  thoroughly  tested  before  leaving  the  works.     Costs  one  cent  per   mile  to  operate. 
Photos  and  prices  to  bona-fide  buyers  only. 

GRAHAM  EQUIPMENT  CO.. 

170  Summer  Street»  Bostofii  Ma89« 


1 
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THE    HORSELESS    AGE. 

E,  F.  IHGEISOLL,  E(iitor  uid  Proprietor 

Publication  Office: 

AMEticAN  Tract  Society  Buildimg.     -     ISO  Nassau  Street. 

NEW    YORK. 

SUBSCRIPTION,  FOR    the   Uwited   Statks  and  Canada, 

$2,00  a  year,  in  advance*  For  all  foreign  couatries 
Included  in  the  Postal  UBton.  S3.00. 
[^COMMUNICATIONS.— The  Editor  will  be  pleased  to  receive 
communications  on  trade  topics  from  anjr  authentic 
source.  The  correspondent'^^  name  should  in  all  cases 
be  given  as  an  evidence  of  good  faith,  but  will  not  be 
published  if  specially  requested. 


The  HoRsEi-KSS  Ack.  150  Nassau  Street  New  York. 
Entered  at  the  New  York  post-office  as  second  class  matter. 


ton  ^cconiil  or  file  «xc«««lirc  dlacaanla  cbarfr^il 
by  Kc'vr  TorlE  tvantes  011  small  cHecks  tmder  ttieir 
new  mle,  ah t^^crl tiers  Are  reqtieated  to  i-etult  by 
Post  Office  or  Express  motiey  order  or  M*  T.  draft. 


Liquid  Air  Absurdities. 

The  liquid  air  boomers  are  overdoing  the  matter  The  Bos- 
ton company  whose  prospectus  was  referred  to  in  our  last  issue 
has  been  a  perfect  target  for  the  technical  press  during  the 
past  week.  Its  patents  have  been  declared  non-existent  or 
valueless,  its  engineers  and  inventors  have  been  shown  to  be 
ignorant  of  the  subject,  and  it  has  been  asserted  by  reputable 
authorities  that  these  audacious  stockjobbers  do  not  even 
know  how  to  make  liquid  air,  and  are  at  their  wit's  ends  for  a 
source  of  supply  for  experimental  purposes. 

The  illustrations  of  liquid  air  automobiles  shown  in  the  com- 
pany's prospecttis  are  merely  washed  drawings  taken  from 
some  carriage  builder's  catalogue  without  visible  chani3fe  in  con- 
struction to  accommodate  the  mysterious  propelling  agent. 
The  statements  made  therein  are  amazingly  false.  For  ex- 
ample, it  is  said  that  electricity  and  compressed  air  have,  until 
the  present  time,  succeeded  almost  all  other  forms  of  power  for 


automobiles.  The  pictures  of  carriages  are  called  demonstra- 
tions of  the  system.  Ridiculous  claims  are  made  for  a  variable 
speed  power  transmitter,  which  is  nothing  more  than  a  pair  of 
extensible  cone  pulleys,  described  over  a  year  ago  in  The 
Horseless  Age,  and  often  before  devised  for  other  purposes. 
To  transmit  power  enough  to  drive  a  carriage  they  would 
have  to  be  very  bulky,  and  lack  the  positiveness  required  for 
this  work.  A  flexible  shaft— the  most  convenient  form  of  con- 
nection for  stich  *'dt.'moastrations"— i-  represented  as  conveying 
the  power  to  the  rear  axle, 

Thrnughout  the  entire  aggtr)meration  of  fal^^ehoods  not  a 
Word  is  said  in  explanation  of  any  system  of  producing  liquid 
air.  The  whole  effort  of  the  ^pellhinder  who  was  hired  to  pre- 
pare it  is  to  center  attention  upon  the  graceful  pictures  and  the 
disgraceful  exaggerations  that  accompany  them. 

The  brazen  effrontery  of  this  pro^^pectus  is  unsurpassed  in 
the  annals  of  *'fakcdom.'*  That  thousands  of  dollars  should 
have  been  invested  on  such  a  presentment  appears  incredible, 
but  the  editor  is  so  infotmed.  Verily,  we  have  touched  the 
very  base  string  of  credulity. 


Nickel  Steel  Axles  and  Sliafts. 


The  axles  and  shafts  employed  by  motor  vehicle  manu- 
facturers are  not  always  reliable.  Only  recently  several 
cases  of  breakage  have  come  to  t^c  editor's  notice.  In  one 
of  these  instances  the  inventor  had  had  a  number  of  years' 
experience  as  a  designer  of  motor  carriages,  but  had  not 
learned,  it  seemed*  that  the  best  material  for  a  motor  carriage 
driving  axle  or  the  driving  shaft  of  a  motor  is  nickel  steel,  the 
toughest  steel  made  and  comparatively  inexpensive  when  its 
great  superiority  for  this  purpose  is  considered-  No  other 
kind  of  steel  known  to  science  will  stand  the  shocks  and 
constant  vibration  of  road  work  so  well  as  this.  Other  steels 
crvstallize  and  weaken  under  the  strain.  Nickel  steel  retains 
its  structure  ncariy  unimpaired. 
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The  Hysterical  Period. 


The  speed  craxe  and  the  cheap  craze  seem  to  be  simul- 
taneously spreading.  If  there  is  lack  of  knowledge  on  the 
subject  of  weights,  I  here  »s  equal  ignorance  on  the  subject  of 
price,  for  light  and  cheap  arc  synonymous  terms  in  the  motor 
vehicle  industry  of  the  United  States  to-day. 

For  strength  and  durability  in  a  motor  carriage^  weight  is 
essential,  and  abundance  of  good  material  means  a  higher  cost 
than  poCir  material  sparingly  used. 

The  public  have  been  cruelly  misled  by  inventors  and  pro- 
moters, and  are  largely  in  the  dark  as  regards  weights,  price, 
spc^d,  etc,,  but  a  scasonVs  experience  on  the  road  will  do 
more  to  correct  these  erroneous  ideas  than  any  amount  of  dis- 
interested advice  from  the  editorial  chair.  Enthusiasm  and 
reason  do  not  harmonize.  Where  one  is  the  other  is  generally 
absent,  and  so  it  is  with  the  public,  who  will  not  begin  to 
understand  the  motor  vehicle  until  they  have  recovered  from 
the  violent  fit  of  hysterics  into  which  promoters  have  thrown 

them* 

^.  ^^ 

Bearings, 


Bearings  should  be  proportioned  to  the  load  they  are  to 
carry  or  the  work  they  are  to  do.  If  the  normal  load  carried 
is  accompanied  by  shocks,  and  strains  of  varying  direction  and 
intensity,  there  is  all  the  more  reason  for  an  ample  bearing 
surface.  Motor  and  axle  bearings  are  certainly  of  this  kind. 
The  normal  load  carried  ma^  not  be  large,  but  the  unusual 
strains  to  which  ihc  load  is  subjected  arc  a  severe  tax  on  the 
bfarings  and  render  a  large  surface  imperative.  Some  of  the 
most  popular  makes  of  motor  carriages  now^  on  the  market 
have  bearings  so  small  that  durability  is  out  of  the  question 
from  this  cause  alone. 


Facts  and  Figure**. 


E,  J.  Stoddard,  a  mechanical  engineer,  who  has  given  much 
study  to  the  gas  engine,  is  contributing  to  our  columns 
technical  articles  on  this  subject,  unfortunately  Htlle  under- 
stood in  the  United  States  to-day.  The  articles  show  a  great 
deal  of  painstaking  research,  and  if  our  readers  will  study 
them  carefully  many  of  the  questions  that  find  their  way  to 
our  query  department  will  be  spared.  Valuable  data  for  com- 
parison are  found  in  the  article  on  **Proporuomng  Oito  Cycle 
Gas  Engines/*  appearing  in  this  issue.  It  is  material  of  tliis 
kind  that  is  needed  to  bring  the  motor  movement  down  to  earth 
and  keep  it  there  until  it  develops  an  industry.  Industries  aw 
based  on  facts  and  figures,  not  on  rant  and  fable. 


The  far-reaching  ramifications  that  spring  from  the  parent 
stem  of  a  new  industry  arc  well  shown  by  the  paragraph  from 
our  London  correspondent   referring  to  portable  motor  sheds 


or  houses  for  automobilists  who  have  no  stabling  accommoda- 
tions of  their  own  and  wish  to  improvise  one  of  just  sufficient 
proportions  to  houBC  a  vehicle  safely.  It  is  one  of  those  uo- 
expected  yet  useful  anticipations  of  public  demand  which  are 
brought  to  light  with  every  new  industrial  movement,  and  of 
which  the  motor  industry  will  doubtless  furnish  many  ex- 
amples. _ 
-             ♦■ ■ 

We  commend  to  those  of  our  readers  who  are  of  an  in- 
ventive mind  the  close  perusal  of  Mr,  Dyer  s  series  on  **Thc 
Evolution  of  the  Motor  Vehicle  as  Shown  by  Patents-*'  An 
inventor  should  be  familiar  with  the  history  of  the  art  he  seeks 
to  improve.  Most  inventors  arc  not,  and  to  this  cause  we  may 
ascribe  much  of  the  unprofitable  labor  bestowed  on  devices 
already  patented,  unpatentable  or  impractical. 


The  Automobile  Parade. 


We  reproduce  a  few  views  taken  at  the  floral  automobile 
parade  in  Newport  on  Sept.  8.  when  society  turned  out  in 
gorgeous  array  to  do  honor  to  the  new  mode  of  locomotion. 
Money  was  lavishly  spent  m  the  decoration  of  the  carriages, 
which  were  covered  with  flowers  of  all  kinds  and  colors, 
lanterns^  doves,  eagles  and  other  ornamental  designs  being 
added  in  many  cases. 

Prizes  were  awarded  for  speed,  decoration  and  skill  in 
manceuvnng.  The  fir^t  prize  for  speed  was  taken  by  W,  K. 
Vanderbilt.  Jr.  with  a  **LocomobiIc**  >tcam  carriage:  the  firft 


WM.    K.    VANDEftBtLT,   JR.  — STEAM    '' LOCO  MOBILE.' 


P^  Ka  25.  Sept.  20.  1880. 
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I>nrc  for  decoration  was  awarded  to  Mrs.  Hernian  OdrichSp 
and  the  second  to  M.  M.  Shoemaker,  both  Columbia  electric 
carriages.    Stuyvesant  L.  Leroy  took  the  first  prize  for  skit  if  til 
driving* 
Many  of  the  operators  of  the  electric  carriages  were  ladies. 


LONDON  NOTES- 


Transcontiriental  Tour  Resumed. 


It  is  reported  that  Mr.  and  Mrs.  Jno,  D,  Davis,  who  started 
out  from  New  York  for  San  Francisco  about  July  13,  in  a 
motor  carriage,  and  were  stalled  at  Toledo,  O.,  for  repairs  and 
by  ati  attachment  taken  out  on  the  carriage  by  an  Eastern 
creditor  of  tlic  Davises,  have  resimiid  their  journey  westward. 


Taking  Up  Gasoline  Again. 

The  Columbia  &  Electric  Vehicle  Co.,  of  Hartford,  Conn., 
who  have  been  devoting  most  of  their  attention  to  electric 
vehicles  for  the  past  two  years,  have  turned  to  gasoline  again 
with  renewed  energy,  and  are  experimenting  with  every  known 
type  of  gasoline  motor  both  in  the  shop  and  on  the  road.  It 
is  &aid  to  be  their  intention  to  put  a  full  line  of  gasoline 
vehicles  op  the  market  soon. 


ENGLISH   aACiNO  BLOOD  UP. 

London,  Sept.  7, 
Considerable  excitement  has  prevailed  in  English  motor 
circles  this  week  owing  to  the  success  of  British  chataffcurs  in 
the  Paris-Ostei^d  race.  This  is  the  first  time  that  English 
automobilisls  have  competed  in  any  of  the  long  French  races, 
and  their  success  against  such  practiced  racers  as  Charron, 
Girardt,  Lcmaitrc  and  others  has  made  us  proud  of  the  Hon, 
C.  S.  Rolls  and  the  Hon.  J.  Scott  Montagu,  M.  P.  The 
former,  it  is  true,  rode  a  French  Panhard,  but  the  latter  drove 
his  usual  Daimler  touring  cart,  without  any  alteration  what- 
ever. One  result  of  the  race  has  been  to  induce  the  Daimler 
Motor  Co.,  Ltd.,  of  Coventry,  lo  lake  up  the  manufacture  of 
racing  carriages,  and  they  are  building  a  special  one  for  the 
purpose  of  competing  in  the  projected  Paris- St,  Petersburg 
race,  as  also  In  other  important  1900  races  on  the  Continent. 
In  short,  the  carriage  in  question  is  intended  to  bring  to  English 
builders  the  credit  of  the  fastest  carriage  in  the  world,  for  if  it 
fulfills  expectations  a  challenge  is  lo  be  sent  to  the  French 
Automobile  Gub  for  a  race  for  the  Gordon  Bcnnftt  Interna- 
tional Cup, 
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ROGEE   WINTHRUPS   WIN! 
PORTABLE  MOTOR   CARHIAGK   5HED. 

Following  in  the  wake  of  motor  vehicles,  quite  a  number  of 
accessories  and  adjuucls  are  naturally  coming.  One  of  the 
latest  accessories  is  a  portable  motor  storehouse,  specially  in- 
tended for  those  automobilists  who  have  no  permanent  stalling 
accommodation,  A  house  of  this  kind  has  just  been  put  on  the 
market  by  F.  Jackson  &  Co.,  Ltd.,  of  77  Oxford  St.,  London, 
W.  The  house,  intended  for  a  Bcnz  carriage,  is  constructed 
of  wood,  has  a  ridge  roof  and  two  large  outwardly  opening 
doors  in  front.  The  inside  walls  are  all  lined  with  felt  to 
render  it  waterproof,  the  dimensions  of  the  shed  being  8  ft. 
9  in,  by  6  ft.  by  7  ft.  9  in.  To  facilitate  the  entry  of  the  car- 
riage, two  folding  ramps  are  fitted,  while  a  folding  bench  is 
also  provided,  on  which  any  small  repairs  can  be  carried  out. 
In  addition  there  are  a  number  of  small  shelves  for  the  storage 
of  tools,  accessories,  etc.  The  firm  intend  to  make  the  houses 
of  any  sitt  suitable  for  any  type  of  motor  vehicle. 

THE  BERLIN   EXHIBITION, 

A  very  large  exhibition  of  motor  vehicles  was  opened  in 
Berlin  on  Stmday  last,  the  3d  inst.  Exact  particulars  are  not 
(o  hand,  but  I  understand  that  there  are  quite  a  large  number 


ON   GASOMNE   PHAETON. 

of  German  firms  exhibiting,  while  the  French  and  Belgian ' 
sections  make  an  imposing  display.  Germany  has  hitherto 
not  been  to  the  fore  front  in  the  motor  movement,  but  there 
are  signs  of  an  awakening.  In  connection  with  the  show,  a 
numlH-r  of  intertown  races  are  being  organised,  and  these 
should  do  much  to  bring  under  the  notice  of  the  Deutschers 
the  capabilities  of  automobiles. 

THE   TUROAN-FOV    MOTOR   CARftlAOE- 

At  the  recent  motor  exhibition  in  Paris  an  interesting  little 
vehicle  was  shown  by  Turgan  &  Foy,  of  Les  Ateliers  dc  Con- 
structions Mechaniques,  96  Rue  Car  not,  Levallois-Pcrret, 
France.  The  motor  is  of  the  horizontal  two-cylinder,  gasoline 
type,  capable  of  working  up  to  4%  h,p.  The  two  cylinders, 
tvhich  are  provided  with  radial  ribs  for  cooling  purposes,  arc 
arranged  opposite  to  each  other,  the  piston  rods  working  on  to 
li  central  crank  shaft,  the  two  cranks  being  fixed  .it  an  angle  of 
180*  to  each  other.  A  new  departure  to  he  fonnd  in  this 
carnage  is  that  the  crank  shaft  is  vertical  and  drives  by  means 
of  pinions  a  second  vertical  shaft,  which  not  only  acts  as  a 
cam  shaft  actuating  the  exhaust  valves,  but  also  carries  a  large 
horizontal  By  wheel.  Two  belt  pulleys  are  also  mounted  on  the 
motor  shaft,  connected  by  belts  to  two  pairs  of  corresponding 
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GASOLINE  CARRIAGE  OF  TUIGAN'   A   FQY. 

fast  and  loose  puUeys  on  a  vertical  coufitershait  at  the  rear  of 
the  vehicle.  From  this  countershaft  the  power  is  tranhmttted 
lo  the  rear  axle  through  one  or  other  of  two  sets  of  bevel  gears 
inclosed  in  a  gear  case.  Four  forward  speeds  are  obtainable, 
two  by  means  of  the  belts  and  two  by  the  duphcate  bevel  gear 
transmission  at  the  back,  there  being  two  distinct  levers.  The 
ignition  of  the  explosive  charge  is  efifected  by  an  electric 
spark.  The  frame  of  the  carriage  is  bnilt  up  of  steel  tubing, 
and  is  supported  on  the  axles,  which  are  hollow,  by  strong 
springs.  The  wheels  are  of  the  suspension  type,  shod  with 
pneumatic  tires.  Steering  is  controlled  by  a  small  hand  wheel 
at  the  side,  while  there  are  two  brakes,  both  operated  by  pedals, 
one  acting  on  a  drum  on  the  differential  gear  and  the  other  on 
the  hubs  of  the  rear  wheels.  The  weight  of  the  two-seated 
carriage  complete  is  stated  to  be  450  lbs. 

H  UMBER  CO.    TO   MAKE   ALTHAM   MOTORS. 

Humber  St  Co.,  Ltd.,  of  Coventry,  and  Beeston,  have  secured 
from  the  trust  company  which  bonght  the  Altham  motor 
patents  for  the  entire  world  with  the  exception  of  the  United 
States  the  exclusive  right  to  manufacture  these  well-known 
American  motors  for  stationary,  marine  and  vehicle  purposes, 
and  will  immediately  begin  to  produce  the  motors  and  motor 
vehicles  propelled  by  them,  Mr.  Altham,  who  has  been  in 
London  for  some  time  past  in  connection  with  this  deal,  will 
return  next  month. 

It  is  interesting  to  note  that  many  carriage  builders  in  Eng- 
land are  awakening  to  the  fact  that  unless  they  keep  pace  with 
the  horseless  vehicle  movement  they  are  likely  to  be  left  behind. 
One  of  the  most  enterprising  concerns  in  this  direction  is  H, 
MulUner  Co.,  Ltd.,  Brook  St,  London.  W.  When  I  called 
at  their  place  the  other  day  I  found  iuJly  a  dozen  motor  car- 
riages either  being  provided  with  bodies  or  being  refitted,  as 
regards  the  carriage  builder's  part  of  the  work.  Among  the 
interesting  vehicles  1  had  an  opportunity  of  inspecting  was  a 
convertible  motor  quad- tricycle  for  Mrs.  Langtry,  the  well- 
known  actress,  and  a  neat  three-seated  dog-cart,  the  frame  of 
which,  together  with  the  motor  and  transmission  gear,  was 
built  by  the  Endurance  Motor  Co.,  of  Coventry,  Messrs.  Mul- 
liner  have  enough  horseless  vehicle  work  at  present  on  hand  to 
keep  them  fully  employed  right  up  to  the  end  of  the  year. 

The  Eadie  Chain  Co,,  of  Rcdditch,  have  brought  out  a  twin- 
roller  chain  of  i?4'm.  pitch,  which,  as  the  result  of  a  test 
made  at  the  Mason  College,  Birmingham,  is  shown  to  have  a 
brcakiiig  load  of  about  4fii4  lbs. 


It  is  reported  that  a  gentleman  in  Athens  has  secured  a  30- 
years*  concession  to  operate  horseless  vehicles  for  public  iran^- 
port  purposes  in  Greece, 

Toward  the  end  of  last  year  two  French  automobiles  were 
sent  out  to  Africa  as  an  experiment.  The  trials  have  ap- 
parently proved  successful,  as  a  company  has  just  been  reg- 
istered in  Paris  with  a  capital  stock  of  $200,000,  under  the 
style  of  the  Compagnie  des  Transports  par  Automobiles  au 
Soudan  Fran^ais,  the  object  of  the  company  being  sufficiently 
denoted  by  its  title. 

The  Daimler  Motoren  Gesellschaft  of  Cannstatt,  Wurtem- 
burg,  has  just  commenced  the  construction  of  racing  carriages, 
to  be  fitted  with  motors  of  no  less  than  24  h.p. 

The  French  rights  in  the  "Locomobile"  of  Newton,  Mass., 
have  been  secured  by  tlie  American  Automobile  &  Motor  Co,, 
uf  47  Boulevard  Hausmann,  Paris, 

A  service  of  public  electric  omnibuses  was  inaugurated  in 
Berlin  on  Sunday  last.  The  company,  which  was  formed  in 
London  some  years  ago  for  a  similar  purpose,  appears  to  be  as 
far  off  as  ever,  for  the  London  electrical  omnibus  is  still  con- 
spicuous by  its  absence. 

It  has  just  transpired  that  in  connection  with  the  autumn 
manccuvres,  some  officers  at  Aldershot  desired  to  test  the 
capabilities  of  motor  vehicles  as  an  adjunct  to  military  equip- 
ment, but  such  desires  were  not  allowed  to  be  fulfilled,  owing 
t«.  orders  being  received  from  lieadQuarters  that  such  experi- 
ments were  not  to  be  permitted. 

New  works  for  the  construction  of  motor  carriages  arc  being 
established  at  Willcsden*  near  London,  by  W,  C,  Berscy  &  Co. 
Ihe  head  of  the  new  firm  has  been  prominently  connected  with 
the  London  Electrical  Cab  Co.,  but  in  the  future  will  devote  his 
atlentinn  lo  uil  and  steam  vehicles,  as  well  as  those  propelled 
by  *flectricity. 

The  annual  Stanley  Cycle  Show  is  to  be  held  in  the  old 
locale  at  the  Agricultural  H^ri-ondon,  from  the  17th  to  the 
25th  of  November  next.  For  two  or  three  years  past  this 
show  has,  in  addition  to  cycles,  comprised  an  automobile  sec- 
tion, and  it  is  announced  that  this  year  this  department  is 
likely  to  be  of  a  very  imposing  character. 

The  success  of  the  public  motor  vehicles  at  Newcastle-on- 
Tyne  has  induced  a  gentleman  in  that  city  to  organize  the 
North  York  &  South  Durham  Motor  Car  &  Bungalow  Syndi- 
cate, Ltd.,  to  establish  similar  services  from  Stockton  and 
Middlesbrough  to  various  places  in  the  district.  It  is  intended 
to  develop  the  services  as  time  goes  along«  while  as  a  start 
the  syndicate  has  placed  an  order  for  eight  large  motor  car- 
riages, each  capable  of  carrying  ten  persons,  the  recipients  of 
this  large  order  being  the  Daimler  Motor  Co,.  Ltd,,  of 
Coventry, 

Happening  to  be  passing  the  offices  of  the  British  Motor 
Coupe  Co.,  in  North  London,  yesterday,  I  had  an  opporttmity 
of  examining  a  large  new  motor  vehicle,  having  seating  accom- 
modation for  no  less  than  twenty  persons.  The  vehicle  takes 
the  form  of  a  char-a-banc,  and  is  the  largest  of  the  type  in 
England.  Inquiries  elicited  the  fact  that  it  had  only  arrived 
that  day,  that  it  was  constructed  by  the  German  Daimler  Co., 
and  that  it  has  a  io-h,p.  a-cylinder  gasoline  motor,  lour  for- 
ward speeds  and  one  astern  motion. 

The  exhibition  of  motor  vehicles  at  Dover,  which  is  to  he 
held  this  month  in  connection  with  the  visit  of  the  British  AssO' 
elation  lo  that  town,  promises  to  be  of  an  important  character, 
AU  the  leading  EngHsh  builders  of  motor  vehicles,  as  also 
several  French  firms,  have  taken  space.  The  British  Motor 
Coupe  Co.,  of  London,  are  sending  down  a  lot  of  carriages  to 
ply  for  hire  in  the  town  during  show  week,  having  secured  the 
sole  right  for  this  work. 
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PART  2,  THE  STEERING  GEAR. 


By  Leonard  Huntress  Dyer. 


(Continued  from  page  7,  issue  Sept.  6.) 


The  best  itiodem  practice  tends  to  abolish  the  pivoting  of  the 
entire  front  axle,  and  in  lieu  thereof  to  mount  the  wheels  upon 
sepiar'ate  short  stubs,  journaled  on  adjacent  independent  vertical 

pivots. 

This  possesses  a  marked  advantage  in  that  the  wheel  base 
constilntly  remains  the  full  width  forward,  even  when  making  a 
short  turn.  Another  advantage  lies  in  the  fact  that  the  wheels, 
beiWg  journaled  adjacent  to  their  pivots,  are  not  easily  deflected 
upon  encountering  obstacles  and  inequalities  in  the  road. 

This  idea  is  not  new.  The  earliest  patent  thereon  was 
granlEed  in  England  to  Rudolph  Ackermann,  Jan.  27,  1818,  and 
numbered  4212. 

It  is  strange  to  find  such  an  early  patent  carried  to  such  a  fine 
point  of  development.  Ackermann  shows  two  points,  which  are 
universally  conceded  to  be  of  great  use  if  not  absolutely  essen- 
tial to  produce  a  successful  motor  vehicle  to-day.  These  are 
the  short  stubs  with  independent  pivots  for  the  front  wheels, 
and  the  turning  of  the  wheels  at  different  angles  in  steering,  so 
that  they  will  make  circles  around  a  common  center.  In  addi- 
tion to  these,  the  germ  of  another  invention  is  shown. 

By  this  I  mean  the  idea  of  mounting  the  pivots  of  the  stubs 
in  a  line,  which,  if  extended,  would  intersect  the  tires  at  the 
ground.  Ackermann  does  not  show  the  complete  idea,  but  the 
inception  seems  to  be  there.  The  drawings  show  a  tendency 
that  way ;  the  specification  is  silent. 

What  invention  there  is  in  the  modern  steering  devices  is 
shown  in  this  patent,  and  in  the  patents  of  Garke  and  Motley 
and  of  Lee  and  Saplin,  descriptions  of  which  will  follow.  If 
the  inventions  shown  in  these  three  patents  be  combined  in  an 
obvious  manner,  then  the  most  modern  type  of  steering  device 
will  result. 

I  consider  these  three  patents  of  great  importance,  and  will 
therefore  describe  them  in  some  detail. 
Fig.  3  is  a  view  of  one  part  of  Ackermann's  invention. 
Referring  to  the  figure,  the  front  wheels  a  a  are  mounted  on 
the  stubs  b   b,  which  are  in  turn  pivoted  at  c    c    to  the  ex- 
tremities of  the  fixed  axle  d. 

The  controlling  arms  e  e  arc  connected  together  by  the  bar 
f,  which  is  manipulated  by  means  of  the  lever  g.  Thellatter  is 
handled  in  any  desired  manner.  If  the  bar  f  be  a  few  inches 
shorter  than  the  distance  which  separates  the  axes  c  c,  it  will 
cause  the  wheel  on  the  side  toward  which  the  carriage  is  in- 
tended to  turn,  to  describe  a  circle  of  a  greater  degree  of 
obliquity  than  the  opposite  wheel.  If  the  relative  length  of 
the  bar  f,  and  axle  d,  be  correctly  apportioned,  the  several  radii 
of  all  the  wheels  will  center  at  a  common  point,  as  at  h.  This 
will  be  conducive  of  quick  and  easy  turning,  as  will  be  evident. 
Almost  the  identical  construction  is  shown  in  the  American 
patent  to  L.  D.  Kurd,  of  May  26,  1885,  No.  318906.  In  this 
patent,  however,  the  controlling  arms  extend  forward  or  away 
from  the  rear  axle,  and  consequently  the  connecting  bar  is 
slightly  longer  than  the  separating  space  between  the  two 
pivots. 
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A  different  way  of  concentrating  the  centers  of  the  radii  of 
the  several  wheel  circles  is  shown  in  the  French  patent  to 
BoUee,  of  April  28,  1873,  No.  99574»  in  which  cams  and  belts 
are  used  instead  of  levers  and  conecting  rods.  The  wheel 
studs  carry  pulleys ;  the  lower  extremity  of  the  steering  pillar 
carries  two  cams,  oppositely  arranged.  Belts  connect  the  cams 
to  their  corresponding  pulleys.  The  cams  are  so  arranged  that 
their  eccentricity  increases  out  and  toward  the  outside  wheel, 
and  decreases  toward  the  inside  wheel.  This  will  have  the 
effect  of  turning  the  inside  wheel  at  a  somewhat  sharper  angle 
to  the  original  path  of  travel. 

Another  important  part  of  Ackermann's  invention  is  shown  in 
Fig.  4.  It  will  be  seen  that  the  stub  b  does  not  form  a  right 
angle  to  the  vertical  pivot  c,  but,  on  the  contrary,  makes  an 
obtuse  angle  thereto. 

As  shown  in  the  figure,  the  line  forming  the  continuation  of 
the  pivot  strikes  the  ground  a  short  distance  inside  of  the  bear- 
ing point  of  the  tire,  at  j. 

If  the  wheel  should  be  inclined  to  a  greater  angle,  so  as  to 
cause  the  imaginary  line  to  intersect  the  tire  at  the  ground,  at 
i,  a  very  great  advantage  would  accrue.  The  pivots  would  be 
within  the  line  of  draft  of  each  wheel,  so  that  the  resistance  of 
the  wheels,  where  they  strike  against  obstacles,  would  be 
divided  equally  on  both  sides  of  the  pivot,  causing  the  wheels 
to  run  steadily,  and  preventing  any  violent  or  dangerous  move- 
ment of  the  studs  and  the  steering  apparatus. 
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Instead  of  inclining  the  wheel,  the  pivot  can  be  arranged 
above  the  same,  and  be  connected  to  the  bearings  of  the  wheel 
by  forks,  or  the  pivot  may  be  arranged  within  the  center  of  the 
hub  itself. 

The  first  of  these  forms  is  shown  in  the  English  patent  of 
John  Hanson,  of  Aug.  31,  1830,  No.  5991.  In  this  patent  the 
hubs  are  mounted  upon  ball  and  sprocket  bearings  at  the  ex- 
tremities of  the  axles.  They  are  guided  and  held  in  place,  how- 
ever, by  forks,  which  have  vertical  pivots,  attached  to  the  sides 
of  the  vehicle. 

Another  illustration  of  the  idea  of  mounting  the  vertical 
pivot  within  the  hub  itself  is  shown  in  the  English  patent  to 
Garke  and  Motley,  March  14,  1849,  No.  125 14. 

This  patent  is  of  some  interest.  Not  only  are  the  steering 
wheels  mounted  upon  short  stubs,  but  the  pivots  therefor  are 
arranged  within  the  wheel  hubs  themselves,  and  are  imme- 
diately over  those  portions  of  the  front  tires  that  are  in  con- 
tact with  the  ground. 

Figs.  5  and  6  show  vertical  and  horizontal  sections,  re- 
spectively, of  this  device. 

This  invention  consists  in  using  an  axle,  carrying  short 
stubs  at  the  extremities  of  which  are  mounted  the  steering 
wheels.  The  axle  does  not  twist  or  turn  for  steering,  but  is 
always  at  right  angles  to  the  body  of  the  vehicle.  The  greatest 
improvement  shown  in  this  patent,  however,  lies  in  the  fact 
that  the  pivots  for  the  stubs  are  located  within  the  center  lines 
of  the  wheels,  and  above  the  line  of  draft  of  each  wheel. 

a  is  the  axle,  which  is  square  throughout;  b  b  are  sockets 
fitted  on  to  each  end  of  the  axle.  These  sockets  have  a 
longitudinal  slot  in  the  center.  The  axle  passes  through  the 
slot,  and  a  pivoting  pin  passes  through  the  socket  and  axle. 
The  outside  of  the  socket  is  cylindrical ;  and  on  this  the  wheel 
revolves,  as  on  an  ordinary  axle,  d  d  are  two  rods,  one  fitted 
into  each  socket,  for  turning  them  horizontally  on  the  pins  c  c, 
and  thus  accomplishing  the  steering. 

A  line  drawn  through  each  of  the  pins  c  c  would  intersect 
the  tire  where  it  comes  in  contact  with  the  ground. 

Another  instance  of  an  analogous  construction,  is  shown  in 
the  French  patent  to  Guidez  and  Collin,  No.  77498,  granted 
Aug.  22,  1867.  In  this  patent  the  front  wheels  are  mounted 
upon  the  ends  of  short  axles  or  stubs,  which  are  pivoted  to 
the  edge  of  the  vehicle  body  adjacent  to  the  wheels,  and  extend 
to  a  position  slightly  beyond  the  center  line  of  the  vehicle,  where 
they  overlap.  Each  is  provided  at  its  extremity  with  an  inter- 
nally geared  sector,  both  of  which  engage  with  a  thick  pinion 
attached  to  the  lower  end  of  the  vertical  steering  pillar.  This 
device  seems  to  be  fairly  practicable  and  with  slight  modifica- 
tions could  be  used  to-day. 

The  first  instance  of  independent  short  stubs  in  America 
is  shown  in  the  patent  to  Joseph  Pine,   No.   7758,  of  Nov. 

5.  1855. 

In  this  patent  the  inner  ends  of  the  short  stubs  are  pro- 
vided with  toothed  sectors,  which  engage  respectively  upon 
the  opposite  sides  of  a  pinion,  carried  upon  the  lower  extremity 
of  the  steering  pillar. 

Another  patent  granted  to  R.  C.  Plowden,  Jan.  16,  1872,  No. 
122849,  shows  axles  pivoted  on  the  vehicle  body  in  bearings,  as 
in  the  French  patent  before  mentioned. 

An  American  patent  to  W.  H.  Milliken,  May  25,  1875,  No. 
163681,  is  of  interest  as  showing  the  stubs  mounted  upon 
springs  and  sliding  in  boxes  attached  to  the  outside  of  the 
vehicle  body.  This  patent  shows  the  four  wheels  as  drivers 
and  steerers. 


These  devices  were  all  lacking  in  this  one  respect;  they 
lacked  flexibility,  and  could  not  be  used  on  rough  and  un- 
even roads.  By  mounting  the  front  axle  upon  a  horizontal 
pivot  the  entire  device  became  sufficiently  flexible. 

The  first  appearance  of  this  feature  is  in  the  English  patent 
to  Lee  and  Saplin,  No.  2321,  of  Sept.  17,  1861.  A  horizontal 
section  is  shown  in  Fig.  7,  a  front  view  in  Fig.  8. 

Each  of  the  leading  or  guiding  wheels  is  mounted  on  pin  or 
short  axis  c,  which  itself  projects  from  a  vertical  axis  b;  these 
vertical  axes  turn  in  bearings  at  each  end  of  an  axle  a,  which 
passes  transversely  across  the  engine  below  the  front  thereof. 
The  vertical  axes  have  arms  connected  with  them,  which,  by 
links,  are  manipulated  and  cause  the  vertical  axes,  which  carry 
the  pins  on  the  guiding  wheels,  to  turn  also  and  will  thus  set 
the  wheels  at  an  angle  to  the  engine,  thus  guiding  it,  when 
in  motion,  in  any  desired  direction. 

The  front  axle  is  formed  of  two  parallel  bars  supported  upon 
the  lower  extremity  of  the  projection  e  by  means  of  a  horizontal 
pivot  f.  Between  the  two  parallel  bars  are  two  stationary 
fingers  g  g.  These  fingers  depend  from  the  bottom  of  the 
vehicle  body  d,  one  on  each  side,  and  serve  to  keep  the  axle 
square  in  relation  to  the  line  of  march,  but  yet  allow  it  to 
oscillate  in  encountering  obstacles  upon  the  road.  This  pro- 
duces a  very  flexible  device. 

The  first  instance  of  the  horizontal  pivot  in  America  is  shown 
in  the  patent  to  George  T.  Ellis,  No.  161217. 

But  slight  improvements  have  been  made  subsequently  to 
these  enumerated  patents.  There  seems  to  be  but  little  further 
need  of  improvement  in  steering  gears. 

By  a  judicious  combination  of  the  devices  outlined  in  the 
before-mentioned  patents,  a  practical  and  successful  steering 
gear  could  no  doubt  be  made;  a  gear  that  would  serve  every 
purpose  and  which  would  not  conflict  with  any  live  patent. 


Proportioning  Otto  Cycle  Oas  Engines. 

By  E.  J.  Stoddard. 


If  in  the  formula  for  the  work  in  foot-pounds  per  working 
stroke, 


(3)    W  =  iioAV 


[/T-l 


we  substitute  the  value  of  a  horse-power  and  the  number  of 
working  strokes  per  minute,  taken  as  half  the  number  of  rev- 
olutions, we  shall  have 

a 


(19)     H  P  = 


AV[^V_.], 


600 


in  which  HP  is  the  net  indicated  horse-power;  A,  the  piston 
area  in  square  inches;  V,  the  volume  in  feet  of  cylinder  length 
at  the  outer  dead  center;  Vi,  the  volume  in  feet  of  cylinder 
length  at  the  inner  dead  center,  and  N,  the  number  of  revo- 
lutions per  minute. 
Inasmuch  as 


/^=/ 


Pi 
P 


in  which  P  is  the  absolute  pressure  at  the  outer  dead  center 
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Fi.  the  pressure  due  to  compression,  we  may  substitute  the  lat- 
ter ratio  for  the  former  in  19.  giving 


(20)     H  P  = 


600 


SPEED    OF    ENGINE. 

In  designing  an  engine,  we  would  first  decide  at  what  speed 
we  are  to  run  it.  On  the  one  hand,  we  do  not  want  to  run 
it  too  slow,  because  then  it  would  have  to  be  too  bulky  in 


order  to  get  the  required  power;  on  the  other  hand,  we  do 
not  want  excessive  vibration  from  the  inertia  of  the  recipro- 
cating parts. 

Personally,  the  writer  believes  that  the  vibration  from  vehi- 
cle motors  is  due  more  to  the  moment  accelerating  the  fly 
wheel  than  to  the  inertia  of  the  reciprocating  parts. 

If  this  is  so  it  would  seem  to  be  another  reason  why  an 
engine  to  drive  a  vehicle  should  have  a  high  speed  of  rotation. 

For  example,  let  us  take  an  engine  of  5-in.  stroke,  4-in. 
diameter  of  cylinder,  weight  of  reciprocating  parts   10  lbs., 

V 
revolutions  per  minute  400,  ratio  of  volumes,  y- ,  J. 

In  Fig.  I  the  line  A  B  is  a  diagram  of  the  forces  due  to  the 
inertia  of  the  reciprocating  parts  for  the  first  half  of  the  stroke 
and  the  line  C  D  is  a  diagram  to  the  same  scale  of  the  forces 
due  to  the  moment  accelerating  the  fly  wheel  reduced  to  a 
2- ft.  radius.    • 

It  will  be  noticed  that  these  two  classes  of  forces  act  at  right 
angles  to  each  other. 

The  load  against  the  engine  has  not  been  taken  into  account 
in  drawing  the  line  C  D,  so  that  that  may  be  taken  as  repre- 
senting maximum  values. 

The  usual  formula  for  estimating  the  force  due  to  the  iner- 
tia of  the  reciprocating  parts  is 

F  — .00017  WSN« 

in  which  W  is  the  weight  of  the  reciprocating  parts,  S  is  the 
stroke  and  N  is  the  number  of  revolutions  per  minute. 

The  maximum  moment,  in  statical  foot-pounds,  accelerating 
the  fly  wheel,  may  be  approximated  by  the  following  equation: 

t 


(21)    M  =  20  A  D 


It  is  thought  that  the  vibration  due  to  a  gas  engine  for  ve- 
hicles presents  some  new  phases  that  will  repay  careful  con- 
sideration.   The  subject  is  merely  touched  upon  here. 
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AMOUNT  OF  COMPRBSSION. 

With  high  compression  an  engine  is  less  bulky  and  more 
efficient;  on  the  other  hand,  as  the  compression  increases,  the 
liability  to  leakage  and  back  explosions  also  increases.  Be- 
sides, the  vibration  due  to  the  second  cause  above  spoken  of 
increases  with  the  compression. 

V 
In  Fig.  2  horizontal  distances  represent  ratios  of  volumes,  y^ 

and  vertical  distances  foot-pounds  per  stroke. 

The  line  A  B  represents  the  relative  power  per  stroke,  the 
compression  being  increased,  while  the  volume  V  at  the  outer 
dead  center  remains  constant.  Of  course  the  stroke  varies. 
The  line  A  C  represents  the  relative  power  per  stroke,  the 
compression  being  increased,  the  length  of  the  stroke  re- 
maining the  same.  In  this  latter  case  the  relative  volumes  at 
the  outer  dead  center  are  represented  by  the  ordinates  of  the 
broken  line  D  E. 

In  practice  the  amount  of  compression  varies  from  20  to  100 
lbs.  per  square  inch. 

AN   EXAMPLE. 

We  wish  to  construct  an  Otto  cycle  gas  engine  of  5  i.h.p. 
[5X.8o  =  4  h.p.  brake]. 

We  shall  run  it  at  500  revolutions  per  minute,  compress  to 
70  lbs.  gauge  (84.7  absolute),  and  shall  have  a  5-in.  stroke. 

Substituting  values  in 


(17)     V 


pir 


pj 
p 


we  have 


V  = 


i^y^- 


762 


5.762 


X  I  55 


.  =  -1-  =6.84 
4.212 
5^762 


5.762 

inches  of  cylinder    length,  or  .57  ft.  of  cylinder  length. 
Substituting  values  in  20, 

A  .57  (.55)  500 
^  600 

156.75  A  =  3,000 

A  =  19.14 

This  corresponds  to  about  4  15-16  in.  diameter  of  piston. 
If  we  have  not  made  up  our  minds  as  to  just  what  stroke 
we  shall  have,  we  may  substitute  the  ratios  of  pressures  in 
equation  20,  thus: 

5  =  |AV[.55] 

5  =  .46  A  V 
A  V  =  10.9  oc 

As  we  have  the  value  of  the  product  of  the  area  by  the  vol- 
ume at  the  outer  dead  center,  either  factor  may  be  selected 
arbitrarily,  and  the  corresponding  value  of  the  other  factor 
calculated  by  simply  dividing  both  terms  of  the  equation  by 
the  value  selected. 

SIZE   OF  CONNECTING   ROD. 

If  we  take  a  factor  of  safety  of  16  after  a  series  of  substitu- 
tions and  reductions,  we  get  the  following  expression  for  the 
maximum  diameter  of  a  connecting  rod  having  a  circular 
cross-section, 

(22)  d  —  .081 1/  L  y^  D  j^/Y. 


in  which  L  is  the  length  of  the  connecting  rod  in  inches  and 
D  is  the  diameter  of  the  piston  in  inches  and  fractions  thereof. 
If  a  rectangular  cross  section  is  preferred,  it  may  be  taken 
with  a  maximum  height  of  2.7  times  its  breadth,  and  its 
breadth  may  be  taken  as  .4844  of  the  diameter  of  a  rod  having 
a  circular  cross-section, 

B  =  ^844  d 

OUR  FOREIGN  EXCHANGES. 


The  Greffe  Friction  Clutch. 


Although  the  use  of  friction  clutches  in  engineering  work  is 
by  no  means  a  new  departure,  says  the  Motor  Car  Journal, 
yet  the  revival  of  the  horseless  carriage  movement  would  ap- 
pear, judging  from  the  large  number  of  new  devices  which 
have  lately  come  under  our  notice,  to  have  given  an  impetus 
to  the  devising  of  new  forms  of  clutches.  Among  these  we 
may  mention  that  which  has  been  lately  brought  out  by  M.  E. 
P.  Greflfe,  of  34  Rue  Philippe  de  Girard,  Paris,  of  which  we 
are  herewith  enabled  to  publish  a  brief  description  and  several 
illustrations.   Figs,    i,  2  and  3.     The  illustrations  show  the 


SECTIONAL  VIEW. 

clutch  arranged  in  such  a  way  on  the  crank  shaft  of  a  motor 
car  as  to  control  by  a  single  lever  the  putting  in  and  out  of  gear 
of  two  variable  speeds,  and  to  disconnect  entirely  the  motor 
from  the  power-transmitting  mechanism.  Referring  to  Fig. 
3,  it  will  be  seen  that  the  motor  shaft  C  has  keyed  on  it  a 


END   VIEW. 


u 


THE    HORSELESS    AGE 


Vol,  4.  No.  S6,  Sepbt 


disk  or  pulley  B,  to  the  periphery  of  which  are  attached  four 
shoes  D»  The  shoes  project  beyond  the  puilcy  B  on  both 
sides»  and  arc  so  pivotally  mounted  on  it  that  one  side  or 
the  other  may  under  pressure  be  moved  slightly  downward, 
the  opposite  end  of  course  rising  a  corresponding  distance. 
At  each  side  of  the  disk  B  are  two  pulleys  A  A',  runnmg 
loosely  on  the  shaft  C;  the  faces  of  these  pulleys,  which  are 
directly  under  the  projecting  portions  of  the  brake  shoes  D,  arc 
covered  with  leather.  It  will  be  noticed  that  the  outer  faces 
of  each  of  the  shoes  D  are  provided  with  longitudinal  r;dges 
or  projections,  the  upper  surfaces  of  which  form  two  inclined 
planes.  Fixed  round  the  disk  B  and  shoes  D  is  a  thin  steel 
ring  E,  which  is  free  to  slide  the  whole  width  o(  the  shoes  D 
under  the  action  of  the  levers  F,  which  terminate  in  a  pair  of 


ELEVATIOW. 

forks,  between  which,  but  not  in  contact  with  the  same,  is  the 
ring  E.  When  tliis  ring  is  placed  in  a  central  posiiion  the 
disk  B,  the  shoes  D,  and  the  ring  will  all  rotate  without 
transmitting  any  power  to  the  pulleys  A  A*.  By  forcing  the 
lever  F  over  to  the  left  the  ring  E  is  also  carried  in  the  same 
direction,  and  meeting  the  inclined  planes  of  the  balanced 
shoes  D  *:he  latter  are  pressed  down  into  contact  with  the  face 
of  the  pulley  A.  Similarly,  if  it  is  desired  to  make  connection 
between  the  shaft  C  and  the  pulley  A\  the  ring  is,  by  means 
of  the  lever,  forced  over  to  the  right,  the  right-hand  end  of 
the  shoes  D  then  being  brought  into  frictional  contact  with 
the  pulley  A\  Rigidly  connected  with  the  pulleys  A  A*  are 
two  spur  wheels  G  G*  of  different  diameters,  which  transmit 
the  power  at  their  respective  speeds  to  corresponding  spur 
wheels  on  an  intermediary  shaft.  M.  Greffe,  who  informs  us 
that  very  little  pressure  is  required  on  the  lever  F  to  alter  the 
position  of  the  ring,  has  sent  us  a  diagramniatic  circular 
showing  his  clutch  arranged  for  use  on  De  Dion  motor  tri- 
cycles,  Bolee  voitureties,  and  for  both  belt  and  spur  wheel 
driven  motor  carriages. 


Houpied's  Magneto  Ignition  Device  for 
Gasoline  Motors. 


i 


^-yzi 


viates  the  use  of  primary  or  secondary  batteries.  A  view  of 
the  apparatus  is  givjen  herewith,  from  which  it  will  be  seen 
that  it  comprises  a  magneto-electric  machine,  driven  off  the 
motor  itself  by  a  small  band  working  on  the  grooved  pulley  c. 
In  circuit  with  the  magneto-electric  machine  is  an  interrupter, 
worked  by  a  cam  on  the  shaft  of  the  small  generator.  Owing 
to  the  action  of  tliis  cam  contact  is  continually  being  broken, 
this  rupture  in  the  primary  circuit  to  the  induction  coi!  giv- 
ing a  regular  continuous  succession  of  good  sparks  in  the 
secondary  circuit.  Referring  to  tlie  illustration,  b  is  the  per- 
manent magnet  and  d*  the  stationary  armature  within  which 
rotates  a  soft  iron  envelope.  The  two  principal  organs  are 
the  cam  m  on  the  end  of  the  generator  shaft  and  the  inter- 
rupter e,  the  latter  forming  part  of  circuit  of  the  primary 
current.  Each  time  the  cam  acts  on  the  interrupter  a  rupture 
is  caused  in  the  primary  circuit  between  the  generator  and  the 
induction  coil  A,  carried  by  the  supports  J.  A  feature  of  this 
coil  is  that  it  has  no  trembler.  The  connection  between  the 
interrupter  and  the  wire  H  to  the  induction  coil  is  made  at  t 
by  means  of  a  platinum  point.  Froin  the  coil  the  secondary 
circuit  wires  are  connected  to  the  terminals  R  R\  from  which 
the  wires  run  to  the  explosion  chamber,  w^here  the  sparking 
takes  place.  The  putting  in  operation  of  the  device  is  claimed 
to  be  very  easy,  a  few  turns  of  the  motor  fly  wheel  being  all 
that  is  necessary.  It  can  also  be  so  arranged  as  to  provide  the 
necessary  electric  spark  for  two  or  more  cylinders  and  the 
current  for  a  small  incandescent  lamp.  The  power  required 
to  run  the  new  ignition  device  is  very  small,  and  in  view  of 
the  certainty  of  its  action  and  the  small  space  it  occupies,  we 
are  informed  that,  although  it  has  only  been  on  the  market  a 
short  time,  it  has  already  met  with  a  large  adoption  by  motor 
car  builders  and  owners  in  France.  As  will  be  seen,  the 
whole  of  the  device  is  contained  in  a  dust-proof  box. 


M.  E,  FToupied,  of  16  Rue  Royer  Collard,  Paris,  says 
the  Motor  Car  Journal,  has  recently  brought  out  a  new  mag- 
netic ignition  device  for  petroleum  spirit  motors,  which  ob- 


A  Criticism  of  the  De  Dion  flotor 
Cycle. 

A  writer  in  the  English  Mechanic  thus  criticises  the  De 
Dion  motor  cycle: 

As  regardi  the  patents  involved  in  the  machine  he  says  the>e 
patent  rights  are  only  on  two  points,  viz.,  the  long  bolts  that 
hold  the  cylinder  head  to  the  crank  case^  and  the  method  of 
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firing  by  tlic  contact  breaker  as  used  by  them.  Any  other  pari 
oi  the  engine  can  be  made,  used  and  sold  without  fear  of  in- 
fringement, as  there  is  no  other  point  that  has  not  been  used 
by  previous  makers  of  oil  and  gas  engines.  There  is  no  doubt 
whatever  that  Messrs,  Dion  &  Bouton  have  shown  how  to 
produce  a  light  motor  eminently  suited  for  this  purpose,  using 
proportions  that  a  short  time  before  would  have  been  consid- 
cred  altogether  too  light  for  safety.  However,  they  take  a  lot 
of  making,  and  often,  when  made,  a  lot  of  starting.  Having 
been  greatly  interested  in  the  industry,  1  would  like  to  warn 
the  would-be  makers  over  some  points  that  many  English  im- 
itators seem  to  forget,  and  reasons  why  tliey  are  made  in 
this  way  by  French. 

Firstly,  the  French  motor  has  crept  up  by  degrees  from  what 
two  years  ago  was  known  as  }i  h.p.  to  present  one,  now 
known  as  ij4  h.p.  The  sizes  of  this  latttr  are:  Diameter  of 
cylinder,  2  19132  in.  by  2}i  in.  stroke;  fiy  wheels,  7}i  in.  di- 
ameter by  1%  in.  square  rim,  and  a  solid  web.  Note  the 
fact  3-16  in.  only  in  the  center,  thus  throwing  all  the  weight 
into  the  rim,  where  it  is  wanted.  This  motor  is  only  just  suffi- 
ciently powerful  for  moderate  hilly  country,  and  for  very 
hilly  districts  a  two-speed  gear  is  absolutely  necessary. 

This  two-speed  gear  has  not  had  much  attention  as  yet, 
mainly  because  it  adds  to  cost  of  an  already  complicated 
machine,  which  every  one  wants  as  simple  as  possible.  The 
inlet  valve  on  French  motor  is  inverted — an  old  idea,  by  the 
way,  used  by  Daimler  and  others  years  ago.  The  object 
of  this  is  to  keep  spring  cool,  and  (most  important)  to  bring 
valves  as  far  and  close  in  to  piston  as  they  can  possibly  be  got 
(avoided  in  English  made  'trikes"  so  far),  thus  avoiding  a 
great  waste  of  compression  space  not  directly  over  piston, 
which  said  waste  possesses  many  defects  which  I  cannot  go 
fully  into  here.  Here,  hy  the  way,  note  diameter  off  inlet 
valve,  which  is  i  in.,  with  about  3-32  in.  of  hfi,  the  diameter 
of  supply  pipe  being  ^  in.  Exhaust  valve  is  l  3-16  in.  diame- 
ter, with  a  head  of  nickel  which  alone  w^ill  stand  intense 
heat  of  exhaust.  Now  note  exhaust  pipe  is  only  %i  in.  diame- 
ter, and  where  coupled  is  reduced  to  a  hole  barely  J^  in., 
causing  great  unnecessary  heat  at  this  part,  though  I  must  : 
admit  it  seems  in  no  way  to  cripple  running  of  engine. 

The  bearings  of  these  engines  arc  made  of  what  in  England 
is  known  as  axle  steel — a  very  mild  grade  of  Bessemer  steel, 
case-hardened  in  a  muffle  for  about  eight  hours.  No  other 
kind  of  steel  will  stand  properly  but  this,  and  so  treated.  Atl 
French  bearings  have  the  most  careful  and  minute  arranjiie- 
mcnts  for  oil — first,  with  oil  grooves  and  holes;  secondly,  by 
means  of  a  chamber  at  ends  of  main  bearings*  into  which  oil 
luns,  and  on  upstroke  of  engine,  oil  is  sucked  back  by  the 
vacuum  in  case,  as  there  is  a  small  vacuum  valve  fitted  on 
side  of  valve  box  containing  the  two-to-one  gear.  Half  the 
English  makers  have  failed  to  recognize  the  object  and  uses 
of  this  valve,  w^hich  has  such  an  important  effect  also  on 
lubrication.  I  omitted  to  state  there  is  of  course  a  return  hole 
drilled  from  end  of  recessed  chamber  back  into  crank  case,  at 
an  angle  of  about  45  deg.  Some  English  makers  contented 
themselves  by  merely  putting  a  small  bent  pipe  through  side  of 
case  to  bottom  level  of  piston,  to  allow  for  displacement  of 
air  by  piston  and  leakage  past  rings,  which  with  close  case 
would  tend  to  slow  up  motor. 

Referring  back  to  fly  wheels,  one  reason  of  their  meaining 
same  is  difficulty  found  in  clearing  differential  gear  wheels 
case.  These  gear  wheels  for  rapid  turning  of  corners  should 
always  be  2  to  i^that  is  say  10  teeth  in  pinion  and  20  in 
wheel,  and  they  must  be  at  least  two  or  three  times  as  strong  as 


small  bevel  wheds  used  with  ordinary  Starley  axle  tricycle 
gear,  though  it  is  not  necessary  that  this  gear  be  placed  in 
center  of  axle  at  all,  though  it  is  usual  to  do  so  to  make  all 
compact  to  fit  into  one  large  case. 

As  regards  power  from  the  engines  and  others  for  which  an 
abnormal  power  is  claimed  under  best  conditions  with  engine 
running  2,900  revolutions  per  minute,  I  have  only  been  able 
to  make  actual  power  given  off  T.125  h.p.  In  fact,  I  venture 
to  say  that  there  is  not  one  engine  at  present  advertised  on 
tricycle  work  that  will  give  the  i^  h.p.  claimed  for  it,  however 
much  makers  may  say  to  contrary,  and  I  have  had  considerable 
opportunities  of  seeing  most  of  them  under  a  very  accurate 
testing  appliance. 

With  the  moving  parts  of  engine — such  as  piston,  connecting 
rod,  etc.— the  French  properly  make  these  as  light  as  they 
possibly  can.  This  reduces  vibration  and  tends  to  smooth 
running  and  high  speed.  The  crank  cases  are  always  of 
aluminum  for  lightness*  and  for  another  reason,  as  this  metal 
can  be  made  much  thicker  than  by  using  brass  or  iron.  It  is 
found  advisable  to  have  it  as  thick  as  possible  to  deaden  the 
sound,  which  it  certainly  helps  to. 


The  Automobile  Club  du  Rhin  has  been  organized  at  Mann- 
heim, Germany, 

The  Paris  Fire  Department  is  introducing  motor  vehicles  to 
carry  the  firemen  to  and  from  the  scene  of  action. 

According  to  the  racing  rules  just  issued  by  the  Automobile 
Club  of  France,  all  race  meetings  or  tests  held  in  France  must 
be  licensed  by  the  club,  and  any  one  taking  part  in  meet- 
ings not  so  licensed  wtll  be  disqualified  from  competing  at  any 
licensed  meeting. 


/Ti 
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A  NEW  VOITUttETTB— THE  POFOLAlRi. 


TRADE    LITERATURE. 

The  Autocar  Co.,  ol  Pittsburg,  Pa.,  arc  already  out  with  a 
new  catalogue  and  prospectus,  illustrating  and  describing  their 
new  model  park  trap  and  runabout.  They  have  purchased 
land  at  Swiss  vale  and  will  erect  a  factory  to  be  completed  Jan* 
I,  They  expect  to  have  500  machines  in  the  hands  of  customers 
by  the  end  of  next  season. 
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COMMUNICATIONS. 


The  Running  of  the  Stanley  Carriage. 

Washington,  D.  C,  Sept  i6. 
Editor  Horseless  Age: 

I  note  the  remarks  of  Dr.  Nottage  in  your  publication  of 
Sept.  13. 

An  experience  of  some  two  months  in  running  the  Stanley 
carriage  suggests  to  me  that  the  consumption  of  gasoline  is 
more  a  question  of  time  than  of  distance.  In  other  words,  if 
you  can  run  the  machine  45  miles  in  three  hours  with  3  gals,  of 
gasoline,  you  will  use  at  least  5  gals,  if  you  run  the  same 
distance  in  six  hours. 

Undoubtedly  ^he  ability  of  Mr.  Stanley  to  run  so  far  with 
so  little  gasoline  is  to  a  very  great  extent  the  result  of  his 
familiarity,  by  a  long  experience,  with  the  operation  of  the 
machine,  and  the  average  high  speed  which  he  keeps  up. 

I  have  found  that  one  of  the  greatest  obstructions  to  the  good 
average  speed  is  the  necessity  of  slowing  up  or  even  stopping 
where  horses  are  likely  to  be  frightened.  In  the  state  of 
Massachusetts,  where  I  ran  the  carriage  this  summer,  there 
seems  to  be  no  law  or  regulation  which  requires  owners  to  have 
their  horses  tied,  and  in  many  instances  they  are  left  un- 
tethered  at  the  side  of  roads  with  no  one  in  the  vehicle.  I  fully 
agree  with  Dr.  Nottage' s  commendation  of  the  vehicle. 
Yours  truly, 

CHARLES  E.  FOSTER. 


A  Balanced  ilotor. 


Philadelphia,  Sept  8. 
Editor  Horseless  Age: 

Being  in  need  some  time  ago  of  a  light  weight  four-cycle 
gasoline  motor,  that  was  simple  in  construction  and  that 
would  run  at  high  or  low  speed  with  but  little  vibration,  I 
examined  all  that  came  to  my  notice,  and  tried  many,  none 
of  which  met  satisfactorily  my  requirements. 

Studying  carefully  the  subject  of  balanced  motors,  I  began 
a  series  of  experiments,  producing  finally  the  motor  shown  in 
Fig.  I,  and  on  which  patents  have  been  applied  for,  both  in 
the  United  States  and  abroad.  This  motor  met  my  demands 
and  runs  smoothly  and  with  scarcely  any  vibration  whatever 
either  at  high  or  low  speeds.  It  will  be  noticed  it  is  a  two- 
cylinder,  four-cycle  motor,  the  cylinders  being  placed  opposite, 


FIG.   2. 

one  above  and  parallel  to  the  other.  The  pistons  are  connected 
to  separate  crankshafts,  which  are  geared  to  each  other  so 
that  the  reciprocating  and  revolving  parts  move  always  in 
opposite  directions,  and  at  equal  velocities,  thus  balancing 
each  other.  The  explosions  taking  place  simultaneously  in  the 
two  cylinders,  their  force  is  opposite  and  balanced.  The  ex- 
haust valves  of  both  cylinders  and  the  electric  igniters  are 
operated  from  one  reducing  motion  driven  from  the  upper 
shaft,  and  the  power  is  taken  from  either  shaft 

Fig.  2  is  a  modification  of  the  motor  shown  in  Fig.  i.  In 
this  motor  a  shaft  is  placed  between  the  crankshafts  to  which 
it  is  geared,  so  that  it  makes  one-half  the  number  of  revolu- 
tions of  the  crankshafts.  On  this  shaft,  from  which  the  power 
is  taken,  is  placed  the  cam  operating  the  exhaust  valves  of 
both  cylinders,  and  the  electric  igniters,  which  are  so  con- 
structed that  the  explosion  may  be  timed  to  take  place  at  any 
part  of  the  stroke.  The  exhaust  valves  of  both  cylinders  arc 
operated  by  separate  sets  of  mechanism,  and  the  cylinders  are 
cooled  by  water  jackets. 

ERNEST  M.  WHITE. 


Mr.  Qraham's  Definition  of  Air. 


FIG»    I. 


St  Louis,  Mo.,  Sept  12. 
Editor  Horseless  Age : 

I  have  just  read  in  your  issue  of  Aug.  30  Mr.  J.  Hector 
Graham's  views  on  the  subject  of  springs  and  air  cushions,  and 
I  must  say  that  I  was  considerably  shocked  at  the  news  he 
imparts,  for  it  upsets  all  that  I  ever  learned  on  that  subject 
I  am  curious  to  know  where  and  how  Mr.  Graham  acquired 
such  positive  knowledge  of  the  matter,  for  it  is  surely  startling 
to  say  the  least. 

He  says,  "Air  is  not  a  cushion;  it  is  a  solid  body."  That 
air  should  have  arrived  at  the  solid  state  and  the  fact  not  create 
any  commotion  is  surely  passing  strange  in  view  of  the  great 
feats  we  all  thought  had  been  accomplished  when  Dewar, 
Tripler  and  others  had  succeeded  in  bringing  it  to  a  liquid 
state.  I  had  always  learned  that  air,  ordinarily,  was  a  gas,  and, 
as  .such,  possessed  the  common  property  of  all  gases,  that  of 
elasticity,  being  compressed  by  an  increase  of  pressure  on  it 
and  expanding  from  a  reduction  of  same — an  action  identical 
with  that  of  all  cushions  and  springs  intended  to  diminish 
shocks  in  moving  bodies. 

Mr.  Graham  states  also  that  "air  can  never  be  used  as  a 
spring,  because  it  is  not  an  absorber."    Absorber  of  what?    If 
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he  means  shocks,  he  is  greatly  mistaken,  because  air  can  be  an 
absorber  of  shocks.  What  is  the  objecrof  pneumatic  tires  on 
bicycles  if  not  for  that  purpose? 

Again.  Mr.  Graham  regrets  exceedingly  the  apparent  misun- 
derstanding on  the  part  of  others  of  the  "unfortunate"  word 
resilient.  He  quotes  Webster's  definition,  "Inclined  to  leap  or 
spring  back,  rebounding,"  and  thinks  very  decidedly  that  this 
is  not  what  is  wanted  in  a  device  to  ease  the  shocks  of  the 
wheels  rising  and  falling.  If  Mr.  Graham  were  not  so  positive 
on  these  points,  and  would  think  a  little,  he  would  see  that,  in 
fact,  such  resilience  is  just  what  is  wanted. 

And  "Air  and  rubber  are  absolutely  incapable  of  making 
any  moving  vehicle  running  upon  an  uneven  plane  ride  free 
from  vibration."  This  is  true,  but,  I  believe,  not  in  the  sense 
Mr.  Graham  intended.  It  is  also,  however,  equally  true  of 
any  "combination  of  steel  springs"  Mr.  Graham  might  devise. 
Neither  these,  air  cushions,  rubber,  nor  any  other  device  yet 
invented,  will  render  a  moving  vehicle  entirely  free  from 
vibrations — their  object  is  to  reduce  them. 

My  consideration  for  the  "novice"  who  might  have  seen  Mr. 
Graham's  article  led  me  to  write  the  above,  for  such  knowledge 
to  him  (the  novice)  might,  perhaps,  be  exceedingly  dangerous, 
while  to  Mr.  Graham,  if  he  continues  as  positive  about  it,  it  will 
certainly  be  "a  delusion  and  a  snare." 

Yours  truly,  G.  E.  U. 


^ 


To  Ascertain  the  Specific 
Qravity  of  Gasoline. 


Detroit,  Mich., 

Sept.  lo. 
Editor  Horseless  Age : 

I  noticed  an  inquiry  in  your  columns  as  to 
how  to  ascertain  the  specific  gravity  of  gasoline. 

I  inclose  a  sketch  of  a  kind  of  apparatus  that 
I  have  used  for  this  purpose.  It  consists  of  a 
glass  tube  having  two  vertical  legs  communi- 
cating at  the  bottom.  It  is  first  partly  filled 
with  water  and  then  the  gasoline  is  poured  into 
the  longer  leg  until  the  water  is  forced  down 
nearly  to  the  bend,  as  indicated  at  B. 

The  height  of  the  column  of  water  divided  by 
the  height  of  the  column  of  gasoline  is  the 
specific  gravity  of  the  gasoline. 

This  device  was  originally  described  in  the 
National  Engineer. 

The  longer  the  legs  of  the  tube  the  more 
accurate  will  be  the  device.  Of  course,  it  may 
be  made  mostly  of  metal,  inasmuch  as  one  only 
wants  to  observe  the  surfaces  of  the  fluids  and 
the  dividing  line  at  B. 

In  my  device  one  leg  of  the  tube  is  within  the 
other, 

E,  J.  STODDARD. 


The  Difference  Between  a  Wire  and  a 
Wooden  Spoke. 

Hyde  Park,  Mass.,  Sept.  14. 
Editor  Horseless  Age: 

Regarding  the  comparative  merits  of  wire  wheels  and 
wooden  ones  for  motor  carriages,  I  think  you  are  in  the  main 
right  in  your  remarks. 

Mr.  McCue  is  also  correct  in  his  claims  for  the  superior 
symmetry  of  the  tension  wheel.  But  it  is  not  a  question  of 
which  is  easiest  to  wash  or  which  runs  truest  when  made. 
There  is  a  stubborn  principle  involved  which  has  to  be  met  and 
reckoned  with,  viz:  A  wire  stretched  under  tension  has  no 
flexibility  or  elasticity,  but  a  wooden  spoke  under  a  com- 
pressive strain  has.  Youi^s  tntly, 

W.  C.  BRAMWELL. 


QUESTIONS  AND  ANSWERS. 

At  the  request  of  many  of  our  readers  we  have  decided  to  open  a  department  of 
(questions  and  answers.  We  will  endeavor  to  answer  any  detail  question  in  prac- 
tical engineering  pertaining  to  motor  vehicles. 

Some  Puzzlers. 


Newark,  N.  J.,  Sept.  S- 

1.  When  power  is  brought  to  the  center  of  a  vehicle  wheel 
will  the  tendency  not  be  centrifugal? 

2.  When  power  is  brought  to  the  periphery  of  a  vehicle 
wheel  will  the  tendency  not  be  centripetal? 

3.  In  propelling,  is  there  not  forward  moving  ofihe  wheel's 
center  (axle)  the  desideratum? 

4.  How  can  the  wheel's  center  be  profitably  moved  forward 
with  centrifugal  tendency? 

5.  Does,  in  these  days  of  steam  and  electricity,  tendency  not 
matter  at  all?  INQUISITIVE. 

The  questions  are  not  sufficiently  clear  to  positively  deter- 
mine their  object.  If  a  ball  be  whirled  around  in  a  circle,  with 
the  aid  of  a  foot  or  two  of  string,  there  is  a  "tendency"  for 
the  ball  to  fly  oflf  into  space  and  a  "tendency"  for  the  string 
to  retain  the  ball  in  its  circular  path.  The  "centrifugal"  is 
just  as  much  in  evidence  as  the  "centripetal." 

If  the  purpose  of  these  questions  is  purely  to  ascertain 
whether  it  is  best  to  apply  the  turning  force  to  the  center  of 
the  wheel  or  the  circumference,  then  it  may  be  suggested  that 
the  design  of  wheel  would  be  the  most  important  factor  in  de- 
termining the  character  of  transmission  arrangements. 

R.  I.  C. 

««= 

Advantages  of  Wire- Wound  Boilers,  Etc. 

New  York,  Sept.  6. 
Editor  Horseless  Age: 

Kindly  answer  the  following  questions: 

What  advantage  over  the  ordinary  steel  boiler  has  the  Stan- 
ley copper  steel- wire  wound  boiler? 

In  an  article  written  by  Hudson  Maxim,  appearing  in  your 
pamphlet,  No.  i.  Vol.  i,  April  7,  1899,  Mr.  Maxim  suggests 
a  method  of  condensing  the  exhaust  steam  of  a  steam  engine 
on  a  motor  carriage.  Would  you  kindly  diagram  his  method? 
I  could  not  quite  follow  it,  i.  e.,  I  do  not  understand  how  the 
condensed  steam,  after  becoming  water,  is  forced  in  the  boiler. 
Yours  truly,  A.  B.  L. 
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Answer:  i.  The  strength  of  a  boiler  is  the  strength  of  its 
weakest  part,  and  the  weakest  part  of  a  shell  boiler  is  in  its 
riveted  seams.  The  Stanley  boiler  is  without  longitudinal  riv- 
eted seams  and  the  winding  backs  up  the  soft  copper  with 
material  of  high  tensile  strength.  The  writer  does  not  recall 
any  other  boiler  other  than  that  applied  to  the  Stanley  wagon 
which  is  wire  wound;  the  principle  is,  however,  familiar  as 
having  been  applied  to  guns,  fly  wheels  and  steam  pipes. 
Both  the  British  and  Italian  naval  authorities  have  their  cop- 
per pipes  over  8  in.  diameter  wound  with  wire,  and  the  mer- 
chant marine  is  following  suit.  Time  alone  is  the  best  test  as 
to  the  advantages  of  one  make  of  boiler  over  another,  and 
the  question  of  .superiority  is  emphatically  a  matter  for  the 
consideration  of  the  purchaser,  as  well  as  a  matter  of  work- 
manship. 

2.  Mr.  Maxim  most  probably  had  in  mind  the  condensation 
of  the  exhaust  steam  by  bringing  it  into  contact  with  a  large 
body  of  water  and  its  uniting  therewith,  the  water  being  sub- 
sequently pumped  back  into  the  boiler  to  begin  anew  the 
cycle  of  operations. 


A  Knotty  Problem  in  Steering  Fork 
Angles. 

Pittsburg,  Pa.,  Sept.  i6. 
Editor  Horseless  Age: 

We  were  very  much  interested  in  the  valuable  article  by 
Mr.  H.  E.  Dey  upon  the  subject  of  "Steering  Fork  Angles," 
which  appeared  in  the  Aug.  2  issue  of  The  Horseless  Age. 

Articles  such  as  this  cannot  help  but  prove  of  much  assist- 
ance to  manufacturers  of  automobiles,  and  we  have  already  had 
occasion  to  use  the  tables  which  Mr.  Dey  compiled,  and  upon 
which  he  deserves  congratulations. 

As  Mr.  Dey  states,  however,  the  formulas  apply  only  to  the 
simplest  conditions,  and  the  four  arms  must  be  of  the  same 
length.  It  may,  of  course,  be  advisable  for  manufacturers  to 
depart  from  these  conditions  and  to  employ  an  arrangement 
that  is  more  complex,  as  far  as  the  determination  of  the  fork 
angles  is  concerned.  A  problem  that  has  recently  confronted 
us,  for  instance,  is  to  find  the  proper  fork  angles  under  the 
following  conditions.  The  wheel  base  is  54  in.;  the  distance 
between  pivots  42  in. ;  the  axle  arms  are  Sl^  in.,  and  the  fork 
arms  4  in.  long.  The  fork  pivot  also  is  central  between  the  axle 
arms,  but  is  located  1V2  in.  away  from  the  axle;  that  is,  this 
fork  pivot  is  i^  in.  inside  of  a  line  drawn  between  the  center 
of  the  two  axle  pivots. 

Can  a  problem  of  this  nature  be  solved  by  any  formulas 
which  can  be  deduced  to  fit  the  given  conditions,  or  is  it  a  case 
of  "cut  and  try"?     Any  information  which  you  can  give  us 
upon  this  subject  will  l)e  much  appreciated  by 
Yours  very  truly, 

PITTSBURG  MOTOR  VEHICLE  CO., 
Per  Norman  McClintock. 


Proportions  of  Gas  and  Gasoline 
Engines. 

New  York  Ci*^,  Sept.   i. 
Editor  Horseless  Age:  ^  v 

Please  be  kind  enough  to  publish  in  your  nextNssue  the 
dimensions  of  cylinders,  piston  stroke,  diameter  valvesVand  lift 
of  exhaust  valves  for  a  3  h.p.,  high  speed,  two-cylinder,*. four- 
cycle gasoline  engine. 


Also  please  describe  a  simple  vaporizer  and  the  important 
points  of  a  mixing  valve. 

Can  you  recommend  a  hook  on  dimensions,  etc.,  of  Ras  and 
gasoline  engines?  K.  N. 

Answer:  i.  Would  suggest  cylinders  3J^x3}4.  Exhaust 
valves  lyi  in.  diameter  and  7-16  lift  of  valve. 

2.  A  simple  vaporizer  could  be  formed  of  a  perforated  strip 
of  metal  wound  into  a  spiral.  Cover  each  side  of  strip  with 
flannel  and  insert  into  a  metal  case  with  tight  joints  and 
cover,  so  that  air  can  pass  freely  between  the  strips  of  flannel, 
which  draw  up  by  capillary  attraction  the  gasoline  in  which 
their  lower  edges  dip.  If  passage  is  too  narrrow,  the  air  will 
be  too  heavily  charged  and  an  annoying  residue  forms  in  cyl- 
inder. A  pump  should  be  connected  to  keep  the  vaporizer 
charged  with  gasoline  of  an  even  density  as  far  as  this  is 
possible. 

The  purpose  of  the  mixing  valve  is  to  secure  a  more  thor- 
ough commingling  of  the  charge  by  drawing  the  air  and 
vapor  through  suitably  shaped  passages,  giving  the  charge 
the  mixing  treatment  of  a  freely  turning  fan,  a  paddle  or  vane, 
as  may  meet  the  views  of  the  designer,  and  prevent  what  is 
termed  stratification. 

3.  It  is  doubtful  if  there  is  any  one  book  either  on  gasoline 
engines  or  motor  vehicles  that  would  satisfy  the  designer.  A 
letter  just  to  hand  from  a  leading  English  expert  laments  the 
lack  of  good  technical  literature  on  this  subject.  I  refer  you 
to  E.  J.  Stoddard's  article  on  another  page  of  this  issue. 


What  is  the  Trouble  with  this  Engine? 

St.  Paul.  Minn. 
Editor  Horseless  Age: 

I  have  built  a  gasoline  engine  Otto  cycle,  size  of  cylinder, 
4^x6  in.  stroke;  exhaust  pipe,  1%  in.;  inlet  pipe,  ^  in.  En- 
gine will  run  600  turns  per  minute  for  about  an  hour  or  two 
at  a  time  and  then  gradually  slow  down  and  stop.  It  is  also 
very  hard  to  start.  Engine  has  no  power.  Would  like  to 
know  how  much  power  an  engine  of  this  size  ought  to  give 
running  at  400  revolutions  per  minute.  Are  the  exhaust  and 
inlet  pipes  large  enough?  Engine  has  hot  tube  igniter  and 
misses  a  good  many  charges.  I  would  very  much  like  to 
know  through  your  valuable  paper  where  the  trouble  is  with 
my  engine.     Yours  very  truly, 

R.  A.  JONES. 

Answer:  The  dimensions  of  exhaust  and  inlet  pipes  are 
not  any  too  large  for  the  stated  number  of  revolutions,  and  at 
the  speed  mentioned  we  should  expect  about  4  h.p.,  assum- 
ing other  conditions  favorable.  It  is  no  easy  task  to  tell  just 
what  the  trouble  may  be,  but  would  suggest  that  when  the 
engine  slows  down  and  stops  the  exhaust  valve  should  be 
lifted  from  its  seat  and  the  engine  turned  by  hand.  If  the 
engine  turns  over  hard  the  piston  rings  are  too  tight,  due  to 
the  high  temperature.  If  this  is  the  trouble  the  rings  may 
be  reduced  with  advantage.  Put  the  exhaust  valve  down  in 
place  and  turn  the  fly  wheel;  the  air  in  the  cylinder  should 
compress,  and  if  the  fly  wheel  is  held  in  one  position  the  pres- 
sure should  remain  constant  for  some  little  time,  indicative  of 
good  condition  of  valves  and  seats,  as  well  as  cylinder  ring^. 
The  compression  space  may  be  too  small.  In  any  event,  if 
the  cam  will  permit,  vary  the  time  of  exhaust  valve  opening. 
See  that  all  valves  are  carefully  ground  in;  that  seats  are  not 
cut;  that  the  stems  are  straight;  that  the  springs  will  not  bind; 
that  cams  lift  valves  at  least  equal  to  one-third  of  diameter  of 
opening,  and  gas  openings  are  not  liable  to  clog.  A  weak 
charge  is  very  probably  the  trouble,  judging  from  the  descrip- 
tion. 
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MINOR  MENTION. 


An  automobile  factory  is  talked  of  for  North  Pat^rson,  N.  J. 

In  Indianapolis,  Ind.,  motor  vehicles  pay  a  license  fee  of  $3 
a  year. 

A  strong  syndicate  is  about  to  bring  out  a  new  rubber  tire 
for  automobiles. 

J.  C.  Wood,  a  bicycle  repairer,  of  Worcester,  Mass.,  is 
building  three  motor  vehicles. 

Mr.  Cunningham,  of  the  Media  (Pa.)  Carriage  Works,  has 
nearly  completed  his  motor  carriage. 

The  Mason  Regulator  Co.,  Boston,  Mass,  are  working  on 
an  order  for  6000  engines  for  the  Locomobile  Co.  of  America. 

C.  D.  P.  Gibson  has  taken  his  carbonic  acid  carriage  to 
Rome,  N.  Y.,  and  is  experimenting  with  compressed  air  at  that 
place. 

A  new  motor  vehicle  company  is  said  to  be  forming  to  manu- 
facture a  three-wheeler  under  the  patents  of  J.  W.  Walters,  of 
New  York. 

F.  F.  Stanley,  of  the  Stanley  Mfg.  Co.,  Lawrence,  Mass., 
builders  of  the  Whitney  steam  carriage,  has  joined  Mr.  Whit- 
ney in  Europe. 

The  H^  T.  Hearsey  Vehicle  Co.  has  been  incorporated  at 
Indianapolis,  Ind.,  with  $20,000  capital  to  deal  in  automobiles 
and  other  vehicles. 

The  Chas.  Abresch  Co.,  of  Milwaukee,  Wis.,  are  among 
the  organizers  of  the  new  $5,000,000  automobile  manufactur- 
ing company  at  that  place. 

The  Dow  dry  battery,  made  by  the  Dow  Portable  Electric 
Assistant  Co.,  218  Tremont  St.,  Boston,  Mass.,  is  highly  recom- 
mended for  sparking  gasoline  engines. 

The  National  Motor  Carriage  Co.,  of  New  York,  are  con- 
templating the  purchase  of  the  Oneida  Carriage  Co.'s  factory, 
Oneida,  N.  Y.,  for  a  motor  carriage  plant. 

The  Twentieth  Century  Automobile  Co.  has  been  formed  at 
Cleveland,  O.,  to  compete  with  the  trolleys,  lately  tied  up  by  a 
strike,  and  still  suffering  from  its  effects. 

New  London  is  to  have  an  automobile  delivery  service.  The 
new  company  which  is  to  furnish  it  is  called  the  New  London 
Messenger  and  Automobile  Parcel  Delivery  Co. 

The  directors  of  the  Lewis  Motor  Vehicle  Co.,  Philadelphia, 
Pa.,  are  Harry  H.  Simpers,  Lewis  Piott,  Daniel  Clarke  and 
John  W.  Graham,  of  Philadelphia,  and  Harry  C.  Chapman,  of 
Baltimore,  Md.. 

W.  P.  Kidder.  Jamaica  Plain,  Mass.,  well  known  as  the  in- 
ventor of  the  Wellington  and  Franklin  typewriters,  is  con- 
structing a  steam  carriage  embodying  a  number  of  improve- 
ments in  the  boiler. 

The  Illinois  Electric  Vehicle  Co.,  Chicago,  111.,  have  pur- 
chased property  at  171  to  175  Michigan  Ave.  and  will  erect  a 
cab  station  upon  it.  The  price  was  $200,000,  $50,000  down  and 
figo.ooo  in  five  years  or  less. 


The  Peoria  Rubber  &  Mfg.  Co.,  Peoria,  111.,  are  pushing  the 
motor  gun  carriage  which  they  are  making  for  Major  David- 
son in  the  hope  that  the  Major  may  reach  New  York  with  it 
in  time  for  the  Dewey  celebration. 

The  Henderson  Horseless  Carriage  Co.  is  said  to  be  about 
to  establish  a  factory  at  Los  Angeles,  Cal.,  for  the  manu- 
facture of  three-wheelers,  invented  by  Chas.  E.  Duryea,  of 
the  Duryea  Mfg.  Co.,  Peoria,  111. 

At  the  meeting  of  the  Fairmount  Park  Commisioners,  Phila- 
delphia, on  Sept.  S,  when  it  was  expected  favorable  action 
would  be  taken  in  regard  to  automobiles,  no  quorum  was 
present,  and  the  matter  was  laid  over. 

The  Automobile  Co.,  of  Los  Angeles,  Cal.,  filed  articles  of 
incorporation  recently  with  a  capital  stock  of  $50,000.  The 
directors  are  Isidore  B.  Dockweiler,  Clinton  Johnson,  Henry 
E.  Carter,  R.  D.  Morris  and  D.  H.  Laubersheimer. 

The  People's  Passenger  Transportation  Co.  has  been  in- 
corporated at  Springfield,  111.,  with  $5,000  capital,  to  run  gaso- 
line stages  in  Chicago.  Frederick  H.  Vercoe,  Moris  D. 
Mason  and  James  H.  Hazzard  are  the  incorporators. 

E.  S.  Kelly,  formerly  president  and  manager  of  the  Rubber 
Tire  Wheel  Co.,  Springfield,  O.,  is  about  to  start  a  motor 
vehicle  factory  there,  a  machine  being  now  in  course  of  con- 
struction at  the  factory  of  the  Grant  Wheel  &  Axle  Co. 

Charles  L.  Fair,  the  San  Francisco  millionaire,  is  having  a 
three-seated  gasoline  carriage  built  by  local  craftsmen,  among 
whom  are  the  Oriental  Gas  Engine  Works,  the  Union  Machine 
Co.,  the  California  Gas  Engine  Co.,  J.  M.  Ough  and  Geo.  Wal- 
lenbaugh. 

The  New  York  Electric  Vehicle  Transportation  Co.  has  de- 
cided to  adopt  three  styles  of  uniform  for  its  motormen,  one 
to  be  used  in  the  cab  service,  one  for  the  automobiles  rented  by 
the  month  or  season,  and  the  third  for  the  coupes,  coaches  and 
victorias. 

The  Consolidated  Rubber  Tire  Co.,  100  Broadway,  N.  Y., 
has  declared  a  quarterly  dividend  of  1%  per  cent,  on  its  pre- 
ferred stock.  The  purchase  of  the  solid  rubber  tire  business 
of  the  Goodyear  Tire  &  Rubber  Co.,  of  Akron,  O.,  is  an- 
nounced. 

Amesbury,  Mass.,  the  carriage-making  center  of  the  East, 
has  a  new  $150,000  automobile  manufacturing  company,  under 
the  management  of  Joseph  T.  Clarkson,  Charls  F.  Worthen 
and  Edward  B.  Brungs,  well-known  carriage  builders.  Elec- 
tricity will  be  the  motive  power. 

The  Ball  Bearing  Co.,  Boston,  Mass.,  are  working  a  night 
shift,  and  have  orders  enough  ahead  to  keep  them  busy  until 
next  spring.  The  department  of  motor  vehicle  bearings  is 
particularly  busy.  J.  J.  Quigley,  for  many  years  in  the  com- 
pany's employ,  has  been  elected  secretary. 

A  large  manufacturing  concern  in  New  England  has  con- 
tracted to  enter  largely  into  the  manufacture  of  Altham 
stationary  gasoline  motors,  and  another  very  large  concern  of 
that  section  will  build  Altham  motor  vehicles.  A  new  model 
carriage  will  be  completed  about  Oct.  i. 

A  new  company  has  just  been  formed  at  San  Francisco,  Cal., 
to  manufacture  a  gasoline  carriage  invented  by  J.  M.  Wilkins, 
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proprietor  of  the  CliflF  House,  near  that  city.  The  capital  is 
$100,000,  and  the  incorporators  are  J.  M.  Wilkins,  A.  Wilkins, 
W.  Newman,  A.  Fahrman  and  R.  Jordan,  all  of  San  Fran- 
cisco. 

The  Stanley  Brothers  are  no  longer  acting  as  managers  for 
The  Locomobile  Co.  ol  America,  but  arc  rusticating  in  the 
Maine  woods.  1  he  Locomobile  Co.  are  increasing  their  force  of 
employees  at  both  factories,  and  expect  to  be  delivering  lo  car- 
riages a  day  by  October  isi.  They  now  recommend  2  1-2  inch 
tires  for  country  roads. 

The  Strathmore  Automobile  Co.  has  been  incorporated  un- 
der Maine  laws  with  $1,000,000  capital.  The  incorporators  are 
Augustus  H.  Patterson,  of  Peabody.  Mass. ;  Garret  D.  W. 
Clark,  Salem,  Mass.,  and  Joseph  O.  Banning,  Boston,  Mass. 
The  company's  office  is  in  the  Albion  Bldg.,  Boston,  Mass. 
Steam  vehicles  will  be  manufactured. 

The  new  model  Grout  carriage  will  be  ready  to  exhibit  about 
Oct.  I.  It  will  show  a  number  of  original  features,  including 
a  double  braced  frame,  spring-suspended  mechanism,  novel 
compensating  gear  and  devices  for  equalizing  the  strain  of  the 
road.  Their  new  factory,  specially  constructed  for  the  manu- 
facture of  motor  vehicles,  and  which  will  accommodate  200 


The  A.  R.  B.  Roller  Bearing. 


A  new  roller  bearing,  the  **A.  R.  B.,"  is  being  placed  on 
the  market  by  the  American  Roller  Bearing  Co.,  27  State  St., 
Boston,  Mass. 

The  company  was  but  recently  incorporated  under  New 
Jersey  laws  with  $1,000,000  capital,  although  the  bearings  have 
been  under  exhaustive  practical  tests  for  a  year  past  in  all 
kinds  of  service,  including  the  cabs  of  the  Electric  Vehicle  Co. 
in  New  York,  and  are  now  being  manufactured  in  all  sizes 
from  the  bicycle  bearing  up  to  those  adapted  to  carry  the 
heaviest  loads. 

One  of  the  chief  claims  made  for  this  bearing  is  that  its 
action  is  a  pure  rolling  one  without  the  slightest  dragging  to 
interfere.  The  end  thrust  is  taken  up  on  the  same  principle 
as  in  a  car  wheel  running  against  a  rail  by  rollers  running 
against  a  bevel.  This  feature  renders  lubrication  unnecessary 
except  for  the  prevention  of  rust. 

The  bearing  consists  of  a  set  of  main  rollers  running  in  races 
on  the  hub  and  axle,  separated  by  intermediate  rollers,  which 
prevent  the  rollers  from  rubbing  against  each  other  and  keep 
them  in  alignment.  Supports  are  said  to  be  so  constructed 
for  the  separating  rollers  as  to  give  a  purely  rolling  action  and 


THE   A.    R.    B.    ROLLER   BEARING. 


hands,  is  being  fitted  out  with  machinery  as  rapidly  as  orders 
can  be  filled. 

/  A  company  has  been  organized  at  Portland,  Me.,  to  do  a 
general  transportation  business  in  that  city  and  through  the 
State.  The  capital  of  the  new  corporation  will  be  $100,000, 
and  the  officers  arc  Charles  W.  Gray,  Jackson,  N.  H.,  presi- 
dent; Edward  Preble,  Boston,  Mass.,  secretary  and  manager; 
Edward  M.  Rand,  Portland,  clerk,  and  George  P.  Thomas. 
Portland,  treasurer.  All  three  motive  powers  will  be  used, 
electricity  being  spoken  of  as  the  power  to  be  employed  for 
cabs  in  the  City  of  Portland.  The  company  has  an  exclusive 
franchise. 


prevent  the  guiding  separators  from  wearing  away,  as  they 
often  do  in  the  cages  used  to  contain  the  rollers,  and  against 
which  the  rollers  rub. 

The  separators  travel  just  fast  enough  around  the  axle  to 
keep  up  with  the  main  rollers. 

All  parts  of  the  bearing  are  of  hardened  steel  ground 
accurately  to  size,  reducing  the  wear  so  much  that  it  is  claimed 
to  be  practically  negligible.  So  sensitive  is  this  bearing  that  an 
8o-lb.  cab  wheel  fitted  with  it  has  been  set  in  motion  by  resting 
a  quarter-ounce  weight  on  one  of  the  spokes.  When  the  large 
rolling  surface  is  considered  this  indicates  a  very  low  coefficient 
of  friction  and  small  loss  of  power. 
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UNITED  STATES  PATENTS. 


No.  633032— Motor  Vehicle.— Charles  E.  Newman,  Balti- 
more, Md.,  Assignor  to  William  Colton  and  Charles  G.  Hill, 
same  place.  Filed  Sept.  16,  1898.  Serial  No.  691076.  (No 
model.) 

Claim. — In  a  vehicle  of  the  class  described  and  in  combina- 
tion with  propelling  mechanism  including  a  drive  wheel  shaft 
and  a  spring-propelled  shaft,  of  a  drive  connection  for  said 
shafts  consisting  of  the  power  springs,  a  sprocket  wheel  fixed 
on  the  spring- propelled  shaft,  a  sprocket  wheel  loose  on  the 
drive  shaft  and  a  chain  connecting  said  sprocket  wheels  and  a 


an  armature  arranged  to  rotate  oppositely,  gearing  between  the 
field  frame  and  a  wheel  on  one  side,  gearing  between  the 
armature  shaft  and  a  wheel  on  the  opposite  side,  means  for 
supporting  the  motor,  an  interior  cone  on  the  field  frame  shaft, 
an  exterior  cone  on  the  armature  shaft,  a  wedge  formed  of  two 


clutch  for  said  loose  sprocket  wheel,  means  for  putting  the 
springs  under  tension  and  means  for  locking  said  springs  con- 
sisting of  the  clutch  lever  having  a  stop  arm,  the  ratchet  gear 
34  fixed  on  the  spring-propelled  shaft  and  the  treadle  lever 
having  the  pawl  38  for  engaging  said  ratchet  gear. 

No.  632913— Gas  Engine. — Franz  Burger,  Fort  Wayne.  Ind., 
Assignor  of  three-fourths  to  Henry  M.  Williams,  same  place. 
Filed  June  18,  1897.    Serial  No.  641350.     (No  model.) 

No.  632743 — Reversing  Gear  for  Gas  or  Petroleum  Engines. 
— Eticnne  Petreano,  Paris,  France.  Filed  Nov.  8,  1897.  Serial 
No.  657879.     (No  model.) 

Claim. — In  an  explosion  engine,  the  combination  of  the  ad- 
mission cam  and  the  exhaust  cam,  loosely  mounted  on  a  shaft 
adjacent  to  a  disk  fixed  on  said  shaft,  said  cams  and  disk 
being  provided  with  two  series  of  perforations,  one  series 
being  brought  into  registration  in  one  position  of  the  cams  and 
disk,  and  the  other  series  in  another  position,  and  locking  pins 
common  to  both  cams  for  securng  said  parts  together  in  either 
of  the  two  working  positions. 

No.  632805 — Automobile. — William  R.  C.  Corson,  Hartford, 
Conn.,  Assignor  to  the  Eddy  Electric  Manufacturing  Co., 
Windsor,  Conn.  Filed  July  3,  1899.  Serial  No.  722626.  (No 
model.) 

Claim. — An  automobile  having  supporting  wheels,  an  electric 
motor  with  a  field  arranged  to  rotate  about  the  armature  and 


rings,  one  within  the  other,  and  a  yoke  with  parts  engaging 
the  wedge  rings  and  adapted  to  force  them  against  the  conical 
surfaces  that  rotate  with  the  field  frame  shaft  and  with  the 
armature  shaft. 

No.  632874 — Controlling  of  Electric  Motor  Vehicles. — Henry 
Leitner,  London,  England,  Assignor  to  the  Electrical  Under- 
takings, Limited,  same  place.  Filed  Sept.  27,  1898.  Serial  No. 
692021.     (No  model.) 

Claim. — In  means  for  controlling  electric  motor  cars,  the 
combination  with  a  main  battery  in  two  parts  which  can  be 
placed  in  parallel  or  series,  a  small  battery  and  a  motor,  the 
field  magnet  of  which  is  excited  by  the  small  battery  and  the 
armature  is  supplied  with  current  from  the  large  battery,  the 
main  circuit  passing  also  through  the  small  battery  or  exciter, 
in  opposition  to  its  electromotive  force  of  a  controlling 
apparatus  consisting  of  an  insulating  base,  contact  pieces 
mounted  upon  the  said  base,  connections  between  these  contact 
pieces  and  the  batteries  and  motor,  a  movable  part  or  lever 
carrying  bridges  or  brushes  connecting  the  said  pieces  in  pairs 
so  that  the  parts  of  the  main  battery  may  be  placed  in  parallel 
or  series,  and  resistances  connected  to  the  said  bars  and  in  the 
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circuit  of  the  field  magnet  allowing  the  field  magnet  to  be 
weakened  in  certain  positions  of  the  lever. 

No.  632763 — Explosive  Gas  Engine. — Hinsdale  Smith,  Spring- 
field, Mass.  Filed  May  17,  1899.  Serial  No.  717124.  (No 
model.) 

Claim. — In  a  gas  engine  of  the  character  described,  the  com- 
bination with  the  exhaust  valve,  the  shaft  B,  and  the  engine 
body  having  the  outwardly  opening  cylindrical  casirg  22,  pro- 
vided with  the  guiding  aperture  20  and  within  which  casing 
the  extremity  of  said  shaft  protrudes,  the  exhaust  valve,  the 
exhaust   valve   stem   guided    for    a    reciprocatory   movement 
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through  said  aperture  20  axially  in  relation  to  the  shaft,  the 
disk  splined  and  endwise  movable  on  the  end  portion  of  the 
shaft,  having  the  crossing  peripheral  grooves  in  which  the 
extremity  of  the  valve  stem  engages  provided  with  a  peripheral 
cam  for  imparting  an  endwise  thrust  to  the  valve  stem,  and 
having  the  endwise  projection  29,  the  cap  plate  40  rotationally 
adjustably  mounted  on  and  closing  the  end  of  said  cylindrical 
casing  22,  and  having  the  yielding  lever  arm  43  engaging  said 
notches  46,  spark-producing  appliances  having  a  contact  mem- 
ber 30  supported  on  said  rotationally  adjustable  cap  plate,  and 
with  which  said  projection  29  coacts. 

No.  632762 — Gas  Engine. — Hinsdale  Smith,  Springfield, 
Mass.    Filed  June  13,  1898.    Serial  No.  683310.     (No  model.) 

Claim. — In  a  gas  engine,  the  combination  with  a  cylinder 
having  an  opening  through  its  wall,  of  removable  valve  de- 
vices consisting  of  an  annular  bushing  piece,  screwing  into 
said  cylinder  opening,  and  provided  with  a  spider-supported 
tubular  valve  stem  guide,  and  having  a  seat  depression  47  in 
its  outer  end,  and  provided  at  its  inner  end  with  a  valve  seat 
opening,  the  valve  seated  therein  having  its  stem  extended 
through  said  valve  guide  and  provided  with  a  shoulder  55,  and 
a  conduit  or  connection  member  having  the  angularly  turned 
portion  with  the  hole  46  in  its  back,  through  which  the  valve 
stem  and  its  guide  pass,  the  end  portion  thereof  being  entered 


ui  said  depression,  the  nut  screwing  on  the  end  portion  of  the 
valve  stem  guide  against  the  back  of  said  connection  member, 
and  the  valve  spring  12. 

No.  633014 — Motor  Vehicle. — Henry  J.  Lawson,  London, 
England.  Filed  March  28,  1899.  Serial  No.  710820.  (No 
model.) 

Claim. — In  a  motor  driving  apparatus,  the  combination  with 
a  driving  whei'l.  of  a  hollow  axle  or  hub,  bearings  to  support 


No.  26,  Sept.  20, 1899. 


THE   HORSELESS   AGE. 


28 


that  hub,  a  motor  mounted  at  one  side  of  the  driving  wheel,  a 
motor  shaft  extending  through  the  hub,  bearings  on  the  hub 
for  the  motor  shaft,  a  rigid  member  connecting  the  motor 
cylinder  with  the  motor  shaft,  a  fly  wheel  operatively  con- 
nected with  the  motor  shaft  and  concentric  with  the  driving 
wheel,  and  at  the  side  thereof  opposite  to  that  at  which  the 
motor  is  placed,  a  central  pinion  on  the  motor  shaft,  a  gear 
wheel  pivoted  on  the  hub  and  geared  with  the  pinion,  an 
annular  gear  wheel  geared  also  with  the  said  pivoted  wheel,  and 
means  for  controlling  the  rotation  of  the  annular  wheel,  for 
the  purpose  set. 

No.  632886— Gearing.— Viggo  V.  Torbcnsen,  Westville,  N.  J., 
Assignor  to  George  T.  Harris,  Philadelphia,  Pa.  Filed  Aug. 
19,  1898.    Serial  No.  688983.    (No  model.) 


Claim. — In  gearing  of  the  class  described,  the  combination 
with  two  shafts,  the  gears  thereon,  and  the  cone  on  one  of  said 
shafts,  of  a  rotatable  support  intermediate  the  said  gears, 
pinions  journaled  to  said  support  and  engaged  with  said  gears, 
clamp  blocks  intermediate  the  pinions  and  the  cone,  means  for 
actuating  the  said  cone  to  cause  the  operation  of  said  blocks  and 
a  brake  device  for  said  support. 

BRITISH  PATENTS. 


No.  12,980 — Improvements  in  Motors. — Robert  Cooke 
Sayer,  Bristol,  England.    Application  filed  June  22,  1899. 

The  object  is  to  use  any  pressure  to  actuate  wheels  or  drums 
by  fixing  suitable  mechanism  for  their  application  above  and 
below,  and  on  each  side  of  the  center  of  motion  of  double 
levers  and  therewith  give  the  wheels  rotary  motion,  by  the 
lever  acting  upon  teeth  on  the  wheels,  so  that  one  end  of 
the  lever  acts  on  one  wheel,  while  the  other  end  is  clear  of  the 
teeth  of  the  other  wheel.  Toward  the  end  of  the  stroke  the  end 
of  the  lever  engaged  with  the  teeth  is  diverted  by  a  guide  or 
other  means  to  clear  the  teeth  of  the  one  .wheel,  and  the  other 
end  of  the  lever  is  engaged  with  the  teeth  of  the  other  wheel. 

One,  two  or  more  series  of  teeth  are  provided,  and  the 
levers,  with  their  mechanism,  are  traversed  from  one  serie*i 
of  teeth  to  another  to  act  similarly.  When  greater  power  is 
required  pairs  of  the  levers  act  on  the  teeth  of  a  drum  or 
wheels  to  act  like  a  drum,  so  that  both  ends  of  one  lever 
engage  with  the  teeth  on  both  sides  of  the  drum,  and  the  ends 
of  the  other  lever  are  disengaged  from  the  teeth,  the  pair  of 
levers  is  connected  by  a  cross  lever  or  other  means,  to  trans- 
mit the  power  of  one  lever  to  the  other.    One  or  any  number 


of  such  pairs  of  levers  are  brought  into  gear  with  the  teeth 
of  the  drum  by  being  traversed  in  or  out  of  it. 

No.  632474 — Motor  Driven  Vehicle. — Charles  Thomas  Brock 
Sangster,  Bournbrook,  England.  Application  filed  March  3, 
1899. 


This  invention  relates  to  tricycles  driven  by  motors,  and  the 
chief  objects  of  the  invention  are  to  provide  a  new  and  im- 
proved framing  for  the  tricycle  by  which  it  is  better  adapted 
to  carry  the  motor  and  its  necessary  parts  between  the  sup- 
porting wheels,  to  improve  the  means  by  which  the  tricycle  is 
driven,  and  to  improve  the  brake  mechanism. 


AUSTRALIAN  PATENTS. 


From  Phillips,  Ormonde  &  Co..  patent  and  trade  mark 
agents.  533  Collins  St.,  Melbourne,  Victoria,  the  following 
l)articulars  have  been  received  of  motor  vehicle  patent  applica- 
tions in  Australasia.  Should  any  further  details  be  required  we 
are  authorized  to  state  that  Messrs.  Phillips,  Ormonde  &  Co. 
arc  in  possession  of  all  the  information  that  may  be  wanted : 

No.  IT717 — Automobile  Vehicles. — C.  H.  Holder,  of  103 
Queen  St.,  Auckland,  New  Zealand.  June  16,  1899.  In  the 
Colony  of  New  Zealand. 

No.  16313 — Devices  for  Applying  Rubber  Tires  to  Vehicle 
Wheels.— P.  A.  Staley.  Attorney  of  the  Rubber  Tire  Wheel 
Co..  of  Springfield,  in  the  County  of  Clark  and  State  of  Ohio. 
U.  S.  A.,  .\ssignee  of  A.  W.  Grant,  of  Springfield,  aforesaid. 
June  30.  1899.    In  the  Colony  of  Victoria. 

No.  16348 — Tires  for  Wheels. — H.  A.  Stuart,  of  Akroydon, 
King's  Road.  Reading.  Berks,  England.  July  it,  1899.  In  the 
Colony  of  Victoria. 

No.  16352 — Automatic  Vehicle  Brakes. — G.  G.  Turri,  of 
Melbourne.  Victoria.  Communicated  by  J.  R.  Lane,  of  1525 
Monadnock  Building,  Chicago,  in  the  State  of  Illinois,  U.  S.  A. 
July  13,  1899.     In  the  Colony  of  Victoria. 
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Umm,  payabfo  lo  advaaee. 


Stanley   "Locomobile,"   latest   model,   never    run, 
immediate  delivery.     Price  $700. 

Address  X, 

Care  of  Horseless  Age. 


Gasoline  Engines  ;  unfinished,  complete  sets  finest 
quality  castings  with  working  drawings  ;  ij/i  H.  P., 
825.00;  2}^  H.  P.,  $40.00;  4  H.  P.,  $50.00.  These 
engines  are  all  in  successful  operation.  MIANUS 
MOTOR  WORKS,  Mianus,  Conn. 


Motor  traps,  phaetons,  surreys   and  light  delivery 

vans,  at  $1,000  to  $r,2oo.       Light  weight   and   high 

power.      Also  motors  separate,  6  H.  P.,  wt.  200  lbs. 

Price,  $350. 

DUR^EA    MFG.    CO.,  Peoria,  III. 


FOR   SALE. 

A  Haynes-Apperson  two-seated  surrey,  with  canopy 
top.     Run  about  100  miles  and  in  good  condition. 
A.  B.  GARDNER, 

Dowagiac,  Mich. 


LEONARD  HUNTRESS  DYER, 

Specialty:  Patents  and  Patent  Causes. 

908  C  Street,  N.  W. 


Cable  Addrett:  "  Dyerpatent,  Washington.' 


WASHINGTON. 


TO    LET. 

Within  15  miles  of  Boston,  very  desirable  factory 
plant  for  Automobiles  ;  rent  very  low  and  will  take 
part  of  it  in  stock  or  machines.  Full  particulars  on 
application.  BILLINGS,  CLAPP  &  CO.,  Boston, 
Mass. 


FOR  SALE. 

1-2  H.  P.  Gasoline  Motor,  1-4  H.  P.  Twin  Cylinder  Motor  and 
1-2  H.  P.  Upright  Marine  Motor,  all  of  the  St.  Louis  Gasoline 
Motor  make;  these  motors  are  new  and   perfect  in  every  way. 

I  Motor  Wagon  (}carinK  complete  except  body  track,  4  ft.  4  ins. 
wood  wheels,  36  ins.  rear,  34  ins.  front,  i  »4  in.  solid  rubber  tires, 
ball  bearing  axles,  3  elliptic  springs,  front  axle  stati(»nary  and 
steering  device  complete.  Also  Motor  Wagon  very  near  com- 
plete, same  style  gearing  as  above,  fitted  with  3  H.  V.  Gasoline 
Motor.  Write  for  prices.  J.  .S.  THIELL,  2240  6th  Avenue. 
Troy,  N.  Y. 


The  Columbia  Motor  and  Manufacturing  Co.  have 
established  their  offices  in  The  Pacific  Building, 
Washington,  D.  C.  Any  inventors  who  have  good 
patents  on  motor  vehicles,  and  wish  to  dispose  of 
them,  will  do  well  to  communicate  with  the  Company. 


WANTED. 

A    "Locomobile"   carriage,    second-hand.      State 
condition  and  price. 

M.  C,  care  of  Horseless  Age. 

WANTED. 

To  buy  IMMEDIATELY,  GASOLINE  PHAETONS 
OR  SURREYS,  new  or  second  hand.  Must  be  in 
good  condition. 

W.  J.  DISBROW,  106  Wall  St.,  New  York  City. 


FOR   SALE. 

Duryea     Motor     Carriage     in     first-class     order. 
Price,  $400. 

THOS.  J.  FOSTER, 

Westbrook,  Maine. 


AIR-DRIVEN  VEHICLES 

And  method  of  compressing  air  into  liquid  wanted. 
Also  offers  in  other  automobiles,  vehicle  motors  and 
boat  motors.     1,000  cycles  bought  at  low  price. 

ARVII)  SCHUHERTS,  Sce.,  Stockholm,  Sweden. 


BtlOWIN  DETICmBLE 

pUliUC  made  for  Automo- 
U  nil  1 110  biles,  in  sizes  to  suit 
all  requirements.  Prompt  deliv- 
eries made.     Address: 

BALDWIN  CYCLE  CHAIN  CO., 

WORCESTER,  MASS..  U.S.A. 


Graphite  Lubricants, 

ALL  KINDS,  ACCORDING  TO  WANTS. 

Special  preparations  for  Gears  of  Electric  Motors  and  for  Cylinders  of 
Aiotor  Engines.    Send  for  Circulars  and  Prices* 

Joseph  Dixon  Crucible  Co.,   ■  Jersey  City,  N.  J. 


Seamless  Cold  Drawn  Steel  Tubing, 

Shells,  Cyllndefs  and  Tanks,         'fsj«^^^ »' 

DROP  FORCINGS  AND  STEEL  STAMPINGS. 

JINNEY,  STEINMETZ  &  CO.,  Orixel  BuildiBK,  Philidilphli.  Pa. 


For  Air,  Gas,  Steam,  Am- 
monia or  flaids  ander 
pressure  and  ezpIoalTes. 

JST" ."Seamless  Steel  Test- 
8andry 
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STORAGE         FACTS  ABOUT  STORAGE  BATTERIES. 

BATTERY  t^       t      •    i      t       r»    i 

NUriBER.  By  Isaiah  L.   Roberts,  p.  9. 


THE  AUTOMOBILE  CO.   OF  AMERICA. 

Manufacturer  8    of 

MOTOR    VEHICLES, 

HYDRO-CARBON    SYSTEM. 

FOUR  OR  FIVE  DIFFERENT  TYPES   for  pleasHre  and  business  on  exhibition. 


HTAKnOfH  PJiAETON.  4  B.  P.  MOTOH.  HUDSON  BUILDING, 


New  Vork. 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  Construction 
in  Running  Gear  and   Hollow  Axles. 

SEAMLESS  TUBINB 

FOR  PISTON  RODS  AND  CYLINDERS. 

Write  for  Price  List  **  B  **  for  Kuide  and  reference.  Can  famish  tables 
fl[|ying  Safe  Load  in  poundH  at  centers,  "  Moduli  '*  of  sections  and  Safe 
Twisting  Moment. 

ADDRESS : 

SHELBY  STEEL  TUBE  COMPANY, 

Geniral  Sales  Offices:  CLEVELAND,  OHIO,  tJ.  S.  A. 


144  Chambers  St.,  New  York,  N.  Y. 


BRANCH  OFFICCS: 

135  Lake  St.,  Chicago,  111. 


29  Constitution  Hill,  Birmingham,  England. 


The  Whiton  Universal  Automatic 
Gear  Cutting  Machine. 


Six  Passenger  Hydrocarbon  Motor  Carriage. 


Most  complete  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Already  in  use  in  several 
leading  shops. 

SEND  FOR  FULL  PARTICULARS  AND  LIST  OF  USERS, 

THE  D.E.  WHITON  MACHINE  GO. 

NEW  LONDON,  CONN.,  U.  S.  A. 


SIX    I»ASSKNr.ER    MACHINE. 

A  beautiful  ride  to  your  summer  home  in  the  mountains. 
You  can  live  in  the  country  twenty  miles  away  and  transact 
your  regular  business  in  the  city  if  you  own  a  Haynes  Apperson 
Gasoline  Motor  Carriage. 

Write  for  full  description  of  our  large  variety  of  carriages. 

THE  HAYNES-APPERSON  CO., 

KOKOMO,    IND. 
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Electric  Vehicles  and  their  Limitations. 


Electricity  is  a  mysterious  force;  methods  of  utilizing  it 
are  not  mysterious.  Inventors  may  revel  in  the  imagination  of 
its  subtle  powers,  and  promoters  may  draw  for  the  unwary 
alluring  pictures  of  the  wonders  it  is  capable  of  working  in 
road  vehicles.  Such  fancies  are  a  necessary  efforescence  in 
the  formative  period  of  an  industrial  movemont.  opening 
avenues  for  speculation  and  research  which  often  lead  to  more 
solid  achievements.  They  have  their  place  in  the  great  scheme 
of  nature,  and  we  could  not  dispel  them  altogether  if  we  would. 
But  when  we  undertake  to  apply  any  power  to  commercial 
conditions,  we  immediately  leave  the  land  of  visions  and  in- 
ventions and  descend  to  earth  to  deal  with  materials  whose 
properties  are  known — acted  upon  by  natural  laws  already 
partially  understood  and  which  may  be — nay,  must  be — further 
analyzed  and  implicitly  obeyed  if  practical  results  are  to  be 
attained.     This  is  as  true  of  .storage  batteries  as  of  any  other 


appliance  that  comes  from  the  hand  of  man,  and  we  have 
endeavored  in  this  number  to  present  some  scientific  facts  in 
proof  thereof.  An  electrolytic  chemist  who  has  for  years  made 
a  specialty  of  storage  batteries,  explains  for  us  the  mechanical 
and  chemical  features  of  the  storage  cell ;  a  consulting  engineer, 
who  has  thoroughly  investigated  all  systems  of  propelling 
vehicles,  gives  us  his  views,  and  another  specialist  tells  us 
something  about  the  charging  and  discharging  of  storage 
batteries. 

Lead  oxides,  lead  antimony,  sulphuric  acid  and  the  electric 
current  passing  through  and  modifying  them  in  various  ways 
according  to  known  laws.  This  is  all  there  is  of  it,  with  the 
exception  of  cobble  stones,  car  tracks,  ruts,  etc.  too  familiar  to 
American  motor  inventors.  This  is  a  subject  for  the  scientist. 
We  need  no  magician  here. 

No  modern  invention  has  enlisted  so  large  an  expenditure  of 
time  and  money  with  so  little  result  as  the  electric  storage 
battery.  Fortunes  have  been  wasted  in  fruitless  eflForts  to 
overcome  by  some  mechanical  means  the  inherent  weaknesses 
of  the  storage  cell.  The  electro-chemical  limitations  of  the 
battery  have  been  lost  sight  of,  and  attention  has  been  centered 
on  superficial  devices  which  are  generally  worse  than  useless, 
and  which,  if  they  were  perfectly  successful,  could  but  .slightly 
change  the  net  result. 

The  amount  of  energy  which  can  be  derived  from  the  two 
chief  types  of  cell — the  Plante  and  the  Faure — under  ideal  con- 
ditions, can  readily  be  computed.  The  chemical  changes  which 
take  place  in  a  cell  when  it  is  charged  or  discharged  are  accom- 
panied by  considerable  losses  through  internal  resistance  of  the 
molecules  of  lead  to  those  changes,  as  well  as  by  heat  and  by 
buckling  and  sulphating,  accidents  which  happen  even  in 
stationery  work,  and  the  liability  to  which  increases  as  the 
service  becomes  rougher  and  more  exacting.  For  this  reason 
a  cell  which  gives  satisfactory  service  in  stationary  work  is 
wholly  unfit  for  vehicle  work,  where  the  batteries  arc  called 
upon  for  frequent  high  discharges  and  are  exposed  to  a 
vibration  most  detrimental  to  the  plates.    The  old  Plants  or 
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formed  plate  has  therefore  been  substituted  for  the  more  in- 
efficient and  cheaper  Faure  or  pasted  plate  in  vehicle  batteries 
with  somewhat  better  results.  But  the  inventor  who  under- 
takes to  design  a  storage  battery  for  a  commercial  vehicle  is 
still  between  the  devil  and  the  deep  sea.  If,  in  the  effort  to 
increase  efficiency,  he  loads  the  lead  oxide  on  to  his  plate  he 
increases  weight  without  a  corresponding  gain  in  efficiency,  for 
as  Mr.  Roberts  shows,  only  so  much  of  the  oxide  as  comes  in 
good  electrical  contact  with  the  plate  is  available  for  current 
and  the  remainder  is  liable  to  become  detached  and  short  cir- 
cuit the  cell.  If  he  attempts  to  lighten  his  battery  materially 
he  must  discharge  at  a  high  rate,  lessening  efficiency  and 
capacity  and  incurring  the  dangers  of  weakening  and  buckling. 
As  to  the  extent  of  the  loss  which  must  necessarily  take  place 
during  the  chemical  transformations  which  occur  in  a  storage 
cell,  we  again  refer  to  Mr.  Roberts'  concise  and  able  article 
in  this  issue. 

To  prevent  sulphating  it  is  necessary  to  keep  the  sulphuric 
acid  in  the  cells  at  a  uniform  specific  gravity.  This  specific 
gravity  is  continually  changing  in  use,  and  if  the  cells  are  not 
attended  to  the  current  will  weaken  because  of  sulphating,  and 
the  plates  will  require  limbering  up— a  tedious  process.  A  too 
rapid  discharge  is  very  apt  to  produce  such  conditions. 

In  stationary  work  a  large  amount  of  acid  can  be  used,  and 
with  expert  care  the  danger  of  sulphating  is  almost  eliminated, 
but  in  motor  vehicles,  where  weight  is  of  prime  importance,  as 
little  acid  as  possible  is  used  and  the  chemical  adjustments  are 
far  more  delicate. 

The  charging  and  discharging  of  a  storage  battery  requires 
the  greatest  care  to  prevent  injury  to  the  cells.  Too  rapid 
accomplishment  of  either  process  is  attended  with  increased 
heat  and  internal  resistance,  leading  to  buckling,  short  circuit- 
ing, or  disintegration. 

It  seems  impossible  to  store  power  artificially  without  ex- 
cessive weight.  All  attempts  to  materially  lighten  the  storage 
battery  have  ended  in  failure,  for  lead  is  the  source  of  power, 
and  lead  is  lead  to  the  end  of  reckoning,  and  it  is  not  voucl'- 
safed  to  man  in  Nature  to  get  something  out  of  nothing. 

We  will  now  examine  more  closely  the  imperfections  of  this 
type  of  vehicle,  prefacing  the  examination  with  a  brief  review 
of  the  circumstances  which  have  brought  it  so  prominently 
before  the  public  in  the  United  States. 

Since  the  beginning  of  the  horseless  vehicle  movement  on 
this  side  of  the  Atlantic,  the  electric  vehicle  has  been  most 
extraordinarily  and  imprudently  boomed.  It  is  superficially 
the  easiest  ma<;tcrcd  and  the  most  attractive  of  the  motive 
powers.  To  one  who  knows  nothing  of  storage  batteries  and 
is  "coached"  only  in  the  beauties  of  the  rotary  electric  motor,  it 
seems  a  very  simple  problem.  In  fact,  as  is  so  often  naively 
remarked  by  innocent  inventors  in  this  line,  "it  would  be  the 
ideal  vehicle  if  it  were  not  for  the  battery."  This  fatal  defect, 
however,  was  carefully  concealed  by  the  promoters  of  the 
^•Ifctric  vchicK".     Through  the  extension  of  the  trofler  systen^ 


here,  the  electric  motor  for  traction  was  highly  perfected  and 
other  data  gained  from  this  source  were  ready  to  hand.  Large 
capital  was  invested  in  the  electrical  industry,  and  trained 
engineers  in  numbers  responded  to  the  call.  The  public  was 
eager  for  any  kind  of  a  motor  vehicle ;  steam  and  gasoline  re- 
quired time  to  develop,  and  the  way  for  the  electric  promoters 
was  therefore  made  easy.  But  easy  as  the  way  was,  the  storage 
battery  would  not  stand  it,  for  it  is  virtually  the  same  battery 
which  has  over  and  over  again  failed  in  such  work,  and  is 
afflicted  with  all  the  ills  so  familiar  to  storage  battery  experts. 
Yet  it  is  at  present  the  only  source  of  power  available  for 
electric  vehicles. 

The  chief  drawbacks  of  the  electric  vehicle  for  ordinary 
commercial  purposes  may  be  briefly  summarized  as  follows: 

Weight. — This  is  a  decided  limitation  in  all  storage  power 
systems  for  vehicles.  Weight  begets  weight.  The  greater  thu 
power  stored  the  grtater  the  power  required  to  carry  the 
the  power  and  the  heavier  must  the  vehicle  be  in  all  it? 
constructive  parts.  In  other  words,  the  added  power  consumes 
itself  and  is  not  available  for  useful  work.  If  the  battery  is 
lightened  as  we  have  seen,  it  is  done  at  the  expense  of  dura- 
bility and  capacity,  and  the  radius  and  general  serviceability 
of  the  machine  are  curtailed.  Great  weight  also  renders  tlw 
battery  more  susceptible  to  the  shocks  and  vibration  of  th*. 
road,  increasing  the  liability  of  the  plates  to  short  circuit  and 
buckle.  Expensive  rubber  tires  must  therefore  be  resorted  lo 
in  order  to  save  the  batteries  as  far  as  possible,  but  these 
merely  add  another  horn  to  the  dilcmna  of  the  commercial 
electric  vehicle.  Without  them  it  is  not  to  be  thought  of; 
neither  is  it  practical  with  them,  for  rubber  tires  cannot  stand 
the  weight  of  the  batteries,  and  the  cost  of  tires  vies  with 
the  cost  of  maintaining  batteries  in  the  total  expense  account. 

Delicacy. — This  phase  of  the  storage  battery  has  been  touched 
upon  under  the  previous  heading,  and  is  admirably  elucidated 
by  Mr.  Roberts  in  his  article  on  another  page.  The  storage 
battery  is  a  delicate  subject  in  stationary  work:  in  vehicle 
work,  such  as  cab  or  delivery  service,  it  is  as  often  in  the 
hospital  as  it  is  in  service.  Improvements  in  mechanical  con- 
struction have  slijjhtly  lessened  these  difficulties,  but  the 
delicacy  is  nevertheless  inherent  in  the  nature  of  the  material 
employed  for  the  plates  and  in  the  construction  of  the  cells. 
Sulphating.  buckling,  short  circuiting  and  disintegration  arc 
dangers  to  which  storaj;re  batteries  in  vehicles  must  constantly 
be  exposed  until  some  radically  djfTcrcnt  cell  is  discovered. 

Cost. — Promoters  of  the  electric  vehicle  continually  harp  on 
the  cheapness  of  electric  current  when  a  large  installation  is 
put  in,  as  in  the  case  of  a  company  operating  public  cabs,  but 
say  little  of  other  items,  far  more  important  to  the  inquirer — 
items  which  mount  rapidly  when  the  roads  traversed  are  rough 
and  intersected  by  street  car  tracks,  which  rack  the  whole 
overloaded  structure,  throwing  gears  out  of  line,  straining  the 
wheels  In  every  part,  and  wasting  power  which  can  111  be 
spared  from  a  storage  battery  c»f  limited  capacity  for  its  weight. 
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Small  radius. — ^This  objection  is  of  little  import  in  certain 
classes  of  urban  service  where  the  distances  covered  are  not 
over  10  or  12  miles,  but  where  the  distance  exceeds  the  latter 
figure  the  electric  vehicle  can  hardly  be  counted  on  for  reliable 
and  continuous  service.  It  is  not  well  to  discharge  a  storage 
battery  too  far  nor  too  rapidly;  the  more  even  the  tension  is 
kept  the  more  durable  the  battery,  and  the  less  the  liability  of 
buckling  and  disintegraiion. 

We  often  hear  it  asserted  by  motor  inventors,  with  a  certain 
air  of  triumph,  that  their  system's  will  drive  a  vehicle,  i.  e., 
make  it  run,  as  though  this  settled  the  question.  The  problem, 
however,  is  not  merely  to  make  a  vehicle  run,  but  to  do  it 
profitably  in  competition  with  other  motive  powers  offered  for 
the  same  work.  In  ordinary  commercial  problems  economy  is 
the  deciding  factor,  and  judged  by  this  standard,  the  electric 
vehicle  is  banished  from  the  broad  field  of  the  workaday 
world  to  the  more  limited  field  of  luxury  and  incidental  uses 
where  the  prime  movers  for  special  reasons  are  not  wanted. 
The  storage  battery  constitutes  its  limitation.  The  history 
of  storage  battery  traction  is  strewn  with  wrecks  and 
failures.  In  the  street  railway  field,  where  the  conditions 
are  far  more  favorable  because  of  the  smooth  track  the  car 
runs  upon,  hundreds  of  thousands  of  dollars  have  been  vainly 
spent  on  "new,"  "wonderful"  or  "radically  new"  storage  bat- 
teries, which  were  found  to  be  essentially  the  same  as  others 
that  had  gone  before  to  the  scrap  heap.  At  Washington,  D.  C, 
a  few  years  ago,  most  extensive  and  disastrous  experiments 
were  conducted  on  the  Metropolitan  Street  Railroad,  endincr 
in  the  usual  way  with  the  resumption  of  horse  power.  On  the 
Madison  Avenue  line,  in  New  York,  some  eight  years  since,  the 
Julien  storage  battery  system  came  and  went  quickly  to  the 
limbo  of  mechanical  failures.  About  three  years  ago  a  storage 
battery  car  was  sometimes  seen  creeping  along  the  Grand 
Street  line  in  New  York,  but  as  this  was  about  simultaneous 
with  the  launching  of  the  electric  cab  promotion  In  New  York 
City,  no  particular  imnortance  need  be  attached  to  it.  Be- 
tween Birmingham  and  Boumhrook.  Fngland,  a  storage  battery 
car  i<5  now  running.  The  weicrht  of  the  car  is  seven  tons:  it 
earn*?  T^d.  ner  mile  and  costs  i8d.  ner  mile.  Always  and  wher- 
ever fstorapp  hntteries  have  been  tried  on  street  cars,  they  have 
been  speedily  abandoned  in  favor  of  some  other  system  for  the 
invariable  and  all-sufficient  reason  that  they  did  not  pay.  If 
storage  batteries  are  not  economical  on  tracks,  how  can  they  be 
economiral  on  roads? 

The  editor  of  The  Horseless  Age  believes  the  electric  vehicle 
has  a  place  in  the  new  locomotion.  Irs  hiijh  cost,  simplicity  of 
control,  and  undeniable  jesthetic  features  commend  it  to  the  rich, 
especially  to  ladies,  for  urban  use,  and  it  will  undoubtedly  find 
other  incidental  uses,  where  the  demands  made  upon  it  are  light, 
but  it  has  no  place  in  the  same  category  with  gasoline,  kerosene 
or  steam  vehicles,  which  generate  power  direct  and  are  cheaper 
both  in  first  cost  and  in  operation. 

As  to  the  possihtlity  of  radical  improvements  in  methods  of 


storing  electricity,  these  do  not  seem  likely.  Minor  improve- 
ments may  be  looked  for,  but  greater  strides  will  be  made  in 
the  perfection  of  the  prime  movers  with  which  electricity  is 
striving  to  compete.  In  short,  of  this  as  of  all  storage  power 
systems  it  may  be  said  that  until  the  laws  of  the  universe 
are  superseded,  and  a  straight  line  ceases  to  be  the  shortest 
distance  between  two  points,  secondary  powers  cannot  com- 
pete with  primary  in  the  broad  fields  of  work,  but  must  be 
limited  to  specialties  outside  the  common  pale. 

Manufacturers,  promoters  and  inventors  who  are  attempt- 
ing to  force  electric  trucks,  cheap  public  cabs,  omnibuses  and 
other  strictly  commercial  vehicles  upon  a  credulous  world, 
should  review  the  foregoing  axioms,  candidly  remember  their 
own  experiences  and  spare  the  public  further  outlay  of  time 
and  money.  Such  vehicles  are  not  even  good  advertisements, 
for  they  cast  suspicion  on  either  the  motives  or  the  intelligence 
of  those  who  advocate  them. 


Annual  Statement  of  the  Electric 
Vehicle  Company. 


At  the  annual  meeting  of  the  Electric  Vehicle  Co.,  held  Sept 
19  in  Jersey  City,  Isaac  L.  Rice,  the  president,  submitted  the 
following  report: 

STATEMENT  OF  EARNINGS. 

From  Jan.  i  to  Aug.  31,  1899: 

From  patent  licenses $155,000.00 

From  sale  of  vehicles 412,143, 15 

From  other  sources 6,387. 51 

Total  gross  earnings  573,539-66 

Contra — 

Legal  expenses  $9,257.76 

Taxes  8,703.59 

General  expenses  17,600.32 

Contingent  expenses  4,722.20 

$40,283.87 

Net  earnings  $533,246.79 

Dividends  paid 324,800.00 

Undivided  profits $208,446.79 

The  profit  on  investments,  according  to  market 
values  on  Sept.  i,  1899,  amounts  to $1,028,000.00 

Total  undivided  profits  $1,236,446.79 

TREASURY    RESOURCRR. 

The  treasury  resources  of  the  company  on  Sept.  i,  1899, 
were  as  follows: 

Cash  $1,575,184.98 

Securities  (market  value) 2,268,000.00 

Other  securities  (appraised  value) 2,027,961.11 

Sundry  debtors 32,580.77 

Bills  receivable 158,000.00 
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Vehicles  in  process  of  construction  (ordered  be- 
fore the  organization  of  the  Columbia  and 
Electric  Vehicle  Co.)  and  materials  on  hand, 
less  accounts  payable 5S»573.^ 

Total  treasury  resources $6,117,290.06 

The  report  then  continues: 

The  immense  demand  for  automobiles  which  has  arisen  dur- 
ing the  past  fiscal  year  made  it  necessary  to  organize  the  busi- 
ness of  the  company  on  a  large  scale,  substantially  as  follows: 
The  first  step  in  this  organization  was  the  union  of  patents 
owned  by  the  Pope  Manufacturing  Co.  for  the  construction 
of  automobiles,  and  of  those  owned  by  the  Electric  Storage 
Battery  Co.  for  the  manufacture  of  storage  batteries  as  far  as 
applicable  to  automobiles.  This  was  brought  about  by  the  or- 
ganization of  the  Columbia  Automobile  Co.,  in  which  the  Pope 
Mfg.  Co.  and  the  Electric  Storage  Battery  Co.  became 
half  owners  respectively.  The  Columbia  Automobile  Co. 
then  in  its  turn  united  all  the  patents  owned  by  it  with 
those  owned  by  the  Electric  Vehicle  Co.,  through  the  instru- 
mentality of  a  new  corporation  entitled  the  "Columbia  and 
Electric  Vehicle  Co.,"  reserving  only  its  right  to  the  manufac- 
ture of  storage  batteries,  agreeing,  however,  to  furnish  these 
batteries  as  required  by  the  Columbia  and  Electric  Vehicle  Co. 
at  a  price  fixed  at  20  per  cent,  above  the  actual  cost  of  produc- 
tion. The  stock  of  the  Columbia  and  Electric  Vehicle  Co. 
was  taken  in  equal  proportion  by  the  Electric  Vehicle  Co.  and 
the  Columbia  Automobile  Co.  respectively.  The  Columbia 
and  Electric  Vehicle  Co.  acquired  immediately,  by  purchase, 
the  extensive  plant  of  the  Columbia  Automobile  Co.  at  Hart- 
ford and  shortly  thereafter  purchased  the  entire  capital  stock 
of  the  New  Haven  Carriage  Co.,  and  thus  acquired  control  of 
that  company's  important  plant  at  New  Haven.  About  the 
same  time  the  Electric  Vehicle  Co.  purchased  substantially  the 
entire  capital  stock  of  the  Siemens  &  Halske  Electric  Co.  of 
America,  for  the  purpose  of  utilizing  the  great  facilities  in 
Chicago  of  that  concern  for  the  manufacture  of  the  electric 
equipment  other  than  storage  batteries  required  for  the  con- 
struction of  electric  vehicles. 

By  means  of  this  manufacturing  organization  the  Columbia 
and  Electric  Vehicle  Co.  is  in  a  position  to  furnish  dur- 
ing the  coming  year  an  output  of  at  least  8,000  automobiles, 
representing  at  present  prices  a  gross  business  of  about  $20,- 
000,000.  The  exclusive  right  to  purchase  the  entire  output  of 
the  Columbia  and  Electric  Vehicle  Co.  is  assured  by  contract 
to  the  Electric  Vehicle  Co.,  which  thus  becomes  the  sole 
agency  for  its  disposal. 

In  order  to  find  a  regular  market  for  the  product  of  the 
Columbia  and  Electric  Vehicle  Co.  the  Electric  Vehicle  Co. 
has  adopted  the  policy  of  organizing  transportation  companies 
throughout  the  Union,  each  vested  with  the  exclusive  right  to 
purchase  for  operation  and  sale  within  its  territory  the  product 
controlled  by  the  Electric  Vehicle  Co.  At  present  four  of  such 
companies  have  been  placed  on  a  business  footing.  These  are  the 
New  York,  the  New  England  and  the  Illinois  Electric  Vehicle 
Transportation  companies,  each  with  an  authorized  capital  of 
$25,000,000,  all  of  which  has  been  subscribed  for.  In  addition 
to  these,  the  company  made  an  arrangement  substantially  simi- 
lar with  the  Pennsylvania  Electric  Vehicle  Co.,  which  had  been 
previously  organized,  and  subsequent  to  its  organization  ac- 
quired its  rights  from  the  Electric  Vehicle  Co.  The  Pennsyl- 
vania company  was  capitalized  as  follows:  Two  million  dol- 
lars preferred  stock.  $4,000,000  common  stock.  The  preferred 
stock,  of  which  20  per  cent,  has  been  called,  is  payable  in 


cash;  the  common  stock  was  issued  full  paid  for  patents  and 
rights. 

The  New  York,  New  England  and  Pennsylvania  conipame* 
were  pioneer  organizations  antedating  the  Columbia  and  Elec- 
tric Vehicle  Co.  They  paid  into  the  treasury  of  the  Electric 
Vehicle  Co.  the  sums  of  $80,000,  $25,000  and  $50,000  respect- 
ively for  the  privileges  conferred.  The  Illinois  Vehicle  Co.,  for 
these  same  privileges,  has  paid  20  per  cent,  of  its  full-paid  cap- 
ital stock,  one-half  of  which  has  gone  into  the  treasnry  ol  the 
Electric  Vehicle  Co.  and  the  other  half  into  the  Treasury  of  tbc 
Columbia  Automobile  Co.  All  future  companies  organized  for 
a  similar  purpose  will  be  required  to  make  similar  payments 
for  the  privileges  to  be  conferred.  It  may  be  noted  that  the 
entire  capital  stock  of  the  transportation  companies,  witfi  the 
exceptions  stated,  was  subscribed  for  at  par  for  cash  without 
intervention  of  any  underwriting  syndicate,  so  that  the  re- 
spective companies  received  the  full  amount  of  the  subscrip- 
tions without  deduction  for  commissions  or  bonus  of  any  de- 
scription. The  New  York  and  New  England  companies  have 
called  10  per  cent,  on  the  subscription.  The  Illinois  company 
has  called  5  per  cent,  and  is  about  to  call  5  per  cent,  additional. 
The  large  sum  of  $7,400,000  in  cash  is  thus  immediately  avail- 
able for  the  purchase  and  operation  of  the  product  controlled 
by  the  Electric  Vehicle  Co.,  while  the  total  amount  of  $72,000,- 
000  will  become  available  as  required.  The  request  for  the 
organization  of  further  transportation  companies  throughout 
the  Union  is  continually  growing,  and  it  is  expected  that  with- 
in a  comparatrvely  short  time  every  State  will  be  supplied  witb 
such  a  company. 

By  its  half  ownership  of  the  stock  of  the  Colimibia  and  El^- 
tric  Vehicle  Co.  the  Electric  Vehicle  Co.  becomes  entitled  to^ 
one-half  of  the  profits  of  manufacture,  which  in  all  cases  ate 
fixed  at  20  per  cent,  above  cost,  making  the  profit  accruing  to 
the  Electric  Vehicle  Co.  10  per  cent,  on  the  entire  prodtict. 

As  a  special  consideration  for  privileges  especially  conferred 
by  the  Electric  Vehicle  Co.,  each  of  the  transportation  com- 
panies organized  or  to  be  hereafter  organized  is  obliged  to 
pay  to  the  Electric  Vehicle  Co.  2^/2  per  cent,  of  its  gross  earn- 
ings of  operation  and  10  per  cent  as  a  commission  on  all  sales 
of  vehicles  not  operated  by  the  transportation  companies. 

The  ownership  of  the  Siemens  &  Halske  Co.  enables  the 
Electric  Vehicle  Co.  not  only  to  obtain  the  profits  arising  from 
the  general  business  of  that  company,  but  in  particular  to  se- 
cure a  manufacturing  profit  on  all  electrical  equipments  re- 
quired in  the  construction  and  operation  of  electric  vehicles 
manufactured  by  the  Columbia  and  Electric  Vehicle  Co. 

In  order  to  bring  about  the  manufacturing  organization 
above  described  large  sums  of  money  were  necessary.  The 
company  therefore  sold  at  par  for  cash  the  preferred  stock  re- 
maining in  its  treasury  unissued  at  the  beginning  of  the  fiscal 
year;  19,400  shares  were  purchased  by  the  Storage  Battery  Co. 
and  20,000  shares  by  a  syndicate.  No  commissions  or  deduc- 
tions of  any  nature  were  allowed  in  these  transactions,  which, 
at  the  time,  corresponded  substantially  with  the  market  price 
of  that  portion  of  the  stock  which  had  been  issued.  At  the 
same  time  the  common  stock  of  the  co.mpany  was  increased  by 
20.000  shares,  which  were  issued  full  paid  to  the  Electric 
Storage  Battery  Co.  m  exchange  for  valuable  rights  granted 
by  that  company.  Of  the  amount  realized  about  $1,000,000 
wis  paid  for  the  stock  of  the  Siemens  &  Halske  Electric  Co. 
and  the  furnishing  of  the  working  capital  necessary  to  put  that 
company  on  its  present  basis:  $600,000  was  paid  for  6,000 
shares  of  the  Columbia  and  Electric  Vehicle  Co.,  being  half 
of  the -Stock. thus  far  issued,  and  $1,240,000  was  invested  in  the 
stock  of  the  transportation  companies,  as  above  stated. 

The  company  is  entirely  free  from  bonded  or  floating  debt. 


WANTED. 

Special  contributors  to  The  Horseless  Age  an 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Aofi, 
150  Nassau  Street,  New  York. 
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Pacts  About  Storage  Batteries. 


By  Isaiah  L.  Roberts. 


Probably  there  is  no  device  now  commonly  used  by  man- 
kind which  is  shrouded  in  so  much  mystery  as  to  its  internal 
operation  as  is  the  common  storage  battery.  The  average 
intelligent  citizen  knows  that  a  steam  engine  is  operated  by 
the  driving  of  a  piston  back  and  forth  in  a  cylinder  by  the 
pressure  of  the  steam  behind  it,  or  that  a  wind  mill  is  caused 
to  operate  by  the  sails  or  blades  being  pushed  by  the  force  of 
the  wind  which  strikes  them;  but  the  operations  going  on  in 
the  storage  battery,  both  in  charging  and  discharging,  are 
far  more  subtle  than  any  operation  in  mechanics.  For  the 
above  reasons  a  large  amount  of  capital  and  time  has  been 
wasted  in  doing  the  wrong  thing,  when  a  little  real  knowledge 
of  the  underlying  principles  involved  would  have  saved  much 
of  both. 

In  looking  over  the  history  of  the  storage  battery  from 
Plant6  until  to-day,  one  is  surprised  at  the  amount  of  work 
done  and  the  small  advance  made.  Numerous  patents  have 
been  obtained  and  in  many  of  them  great  hopes  were  placed 
that  .at  least  the  ideal  battery  had  been  discovered.  Finally, 
however,  after  much  testing  by  actual  practice,  the  fatal  defect 
appeared,  and  the  interested  ones  went  their  ways,  having  in 
most  cases  added  something  to  their  store  of  knowledge  if 
not  to  their  bank  accounts.  The  reason  of  all  this  is  that 
the  storage  battery  is  almost  wholly  an  electro-chemical  prob- 
lem, and  has  but  little  mechanics  in  it,  while  the  efforts  have 
been  made  almost  entirely  on  structural  lines.  To  prove  this 
it  is  only  necessary  to  take  copies  of  the  patents,  beginning 
with  Faure's  famous  discovery  that  oxide  of  lead  could  be  me- 
chanically applied  to  the  surface  of  the  lead  electrodes  instead 
of  "forming"  it  on  them,  as  was  the  case  with  the  Plante  type. 
This  was  the  first  mechanical  mistake,  but  it  was  followed  by  a 
host  of  others  in  rapid  succession,  each  worse  than  the  other, 
if  possible.  Few  took  the  pains  to  investigate  what  caused  the 
Plante  cell  to  store  electricity,  but  it  was  assumed  generally 
that  all  that  was  necessary  was  to  get  oxide  on  to  the  positive 
plate  and  reduced  lead  on  the  negative  plate  somehow,  without 
regard  to  the  laws  of  electro-chemistry. 

Without  going  into  names,  dates  and  places.  I  may  say  that 
it  was  after  awhile  found  that  the  old  Plante  battery  was  better 
than  the  best  pasted  cells.  Then  the  question  as  to  why  came 
up,  and  investigation  showed  that  want  of  contact — "electrical 
contact,"  that  first  puzzle  to  the  beginner  in  the  aplication  of 
electricity,  good  connection  of  one  conductor  to  another — 
was  the  trouble.  Electricity  of  the  tension  used  in  storage  bat- 
teries will  not  pass  over  a  space  or  through  a  non-conductor, 
however  thin.  The  novice  in  electricity  is  often  much  sur- 
prised when  he  twists  his  half-cleaned  wires  together  (to  him) 
in  the  most  reasonable  manner,  and  attaches  the  ends  to  his 
bell  or  pea  lamp,  to  find  no  ring  or  light.  The  first  lesson  in 
electricity  is  to  have  clean  connectors  and  terminals;  other- 
wise poor  or  no  contact.  Now,  this  is  no  less  necessary  in 
the  construction  of  a  storage  battery  plate  than  it  is  in  line 
wiring.  When  oxide  of  lead  is  merely  painted  or  laid  against 
a  sheet  of  lead  and  held  there  even  under  a  slight  pressure,  it 
is  all  useless  except  those  molecules  which  actually  are  in  con- 
tact with  the  lead  plate,  because  the  oxide  of  lead  when  ap- 
plied is  a  non-conductor  and  as  such  is  not  only  of  no  use 
unless  it  can  be  made  "active,"  but  is  in  the  way. 

When  this  was  found  out  many  mechanical  means,  some  of 
them  quite  ingenious,  were  devised  for  forcing  the  oxide  of 


lead  into  holes  or  convolutions  in  the  plates.  Some  of  these 
had  slight  merit,  in  that  they  got  much  more  surface  for  the 
contact  lead  oxide,  but  another  difficulty  arose.  It  was  found 
that  the  low  oxides  of  lead  used  in  the  said  holes  or  convolu- 
tions, when  formed  into  peroxide,  as  it  must  be  in  order  to 
become  "active,"  occupied  a  considerably  larger  space  than 
before  and  caused  the  plates  to  expand  and  "buckle,"  especially 
the  latter  if  severely  or  rapidly  charged. 

It  became  necessary  to  get  some  hard  substance  to  prevent 
this  buckling  which  could  be  substituted  for  the  lead.  This 
was  found  in  an  alloy  of  antimony  and  lead.  The  antimony 
not  being  harmful,  it  gave  hardness  and  rigidity  to  the  plate. 
The  oxides  could  be  put  into  holes  and  held  there  more  forci- 
bly. This  form  of  plate  is  now  generally  considered  the  best 
mechanical  device  up  to  date. 

Various  methods  of  etching  by  electrolysis  or  chemical 
methods  where  lead  is  used  have  been  tried  whereby  the  oxides 
might  be  formed  more  quickly  than  by  the  Plante  method. 
Some  of  them  have  been  more  or  less  successful  and  one  is 
claimed  by  some  experts  to  be  better  than  the  filling  in  the 
holes  or  convolutions  mechanically.  However  this  may  be, 
the  quantity  of  energy  that  any  lead  storage  battery  will  receive 
or  yield  depends  directly  on  the  amount  of  conductive  crystal- 
line structural  peroxide  of  lead  that  is  in  electrical  contact 
with  the  positive  element.  I  have  said  nothing  so  far  about 
the  negative  plate  or  element.  This  element  is  not  so  much 
of  an  offender,  because  the  oxide  on  it  is  much  more  easily  re- 
duced, and  once  reduced  gives  but  little  trouble,  whether  in  the 
Plante  or  Faure  type,  as  oxide,  when  reduced  to  the  metallic 
state,  does  not  expand  and  adheres  well.  However,  if  the 
battery  be  too  rapidly  discharged  buckling,  where  lead  plates 
are  used,  will  occur,  owing  to  the  more  rapid  oxidation  of  the 
plate  when  nearer  its  positive  mate  in  one  point  than  another, 
as  the  current  seeks  the  lines  of  least  resistance,  which  arc 
in  a  storage  battery  the  shortest  distance  between  the  plates  at 
any  point. 

Having-now  outlined  the  principal  mechanical  points  of  the 
storage  battery,  we  will  take  notice  of  what  goes  on  chemically. 
If  we  now  take  two  plates  of  antimony-lead  alloy  and  make 
as  many  holes  in  them  as  we  can  and  yet  leave  a  good  margin 
of  strength,  and  fill  these  holes  with  oxide,  chloride  or  sul- 
phate of  lead,  either  under  high  pressure  or  by  fusing  them 
first  into  button  form,  and  then  pressing  these  buttons  into  the 
holes,  wc  have  like  conditions  on  both  plates.  If  oxide  of  lead 
is  used  we  must  place  these  plates  in  an  electrolyte  of  sulphuric 
acid  and  water  and  pass  a  current  of  electricity  through  the 
plates  and  the  solution.  On  one  of  the  plates  oxygen  gas  will 
be  evolved  from  the  water  and  on  the  other  hydrogen.  The 
oxygen  will  be  absorbed  by  the  sub-oxide  of  lead,  which  will 
be  converted  into  peroxide  of  lead,  and  this  plate  becomes 
the  positive  in  the  storage  cell,  while  the  hydrogen  evolved 
from  the  other  plate  takes  the  oxygen  from  the  oxide  on  it 
and  reduces  it  to  the  metallic  condition,  and  this  plate  be- 
comes the  negative. 

If  a  salt  of  lead  is  used  to  fill  the  holes,  say  chloride  of 
lead,  the  chlorine  from  the  chloride  must  be  removed  by  elec- 
trolysis completely  from  both  plates  before  using  in  a  storage 
cell.  After  the  removal  of  the  chlorine  the  plates  are  then  put 
into  the  sulphuric  acid  and  both  are  treated  by  electrolysis,  as 
was  described  in  the  case  of  the  use  of  oxides,  and  with  the  same 
results. 

We  will  assume  that  the  positive  plate  is  charged  with  one 
of  the  lower  oxides  ot   lead — say   red  lead  Pb,  O, — and   the 
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^  aeRative  with  litharge — Pb  O.  As  the  positive  plate  is  me- 
chanically charged  with  lead  oxidized  up  to  the  point  of  Pbi 
O4,  electric  storage  begins  from  this  point.  Now,  as  soon  as 
there  is  one  molecule  of  peroxide — Pb  Ox — formed  on  the 
positive  plate  storage  has  begun  and  goes  on  until  as  much  of 
the  lower  oxide  is  converted  into  peroxide  as  is  possible,  and 
there  storage  stops  and  nothing  further  can  be  accomplished 
by  continuing  the  charging  current. 

We  have  now  more  or  less  of  the  oxide  on  the  positive  plate 
converted  into  the  peroxide,  while  on  the  negative  plate  the 
low  oxide  is  reduced  to  lead  in  a  finely  divided  but  coherent 
spongy  metal.  The  battery  is  now  charged.  If  we  now  con- 
nect this  battery  to  some  conductor  and  close  the  circuit 
through  some  work  to  be  done,  as  a  lamp  or  motor,  the  oxy- 
gen in  the  peroxide  in  the  positive  plate  begins  to  oxidize  the 
reduced  lead  sponge  on  the  negative  plate  by  electrolysis,  and 
in  doing  so  yields  a  portion  of  the  current  which  it  required  to 
force  it  into  the  peroxide  molecule.  This  action  will  go  on 
until  all  the  spare  oxygen  in  the  peroxide  is  transferred  to  the 
negative  plate  and  there  forms  sub-oxide — Pbi  O — and  lith- 
arge— Pb  O — when  the  battery  is  discharged. 

This  can  be  repeated  as  often  as  desired.  Unfortunately, 
however  cunningly  we  may  place  the  oxide  into  or  onto  the 
positive  plate,  we  can  never  convert  it  all  into  the  peroxide,  be- 
cause it  is  n6t  a  conductor  to  begin  with  and  therefore  action 
must  begin  at  the  surface  of  the  plate  and  work  outward. 
Now,  as  even  the  peroxide  is  only  a  poor  conductor  compared 
to  the  metal  plate,  the  first  film  next  to  the  metal  must  act  as 
a  conductor  to  the  next  or  adjacent  layer  of  oxide  molecules 
and  cement  them  by  good  "electrical  contact,"  and  so  on  out- 
ward as  far  as  this  change  can  go,  and,  as  I  have  before  said, 
this  cannot  go  to  the  outermost  layer.  In  fact,  it  can  only  go 
a  short  distance  from  the  metal  plate.  Now,  if  from  any  cause 
a  portion  of  this  layer  of  peroxide  becomes  detached  by  a  jar 
or  by  gas  being  formed  on  the  plate  under  it,  as  both  fre- 
quently happen,  it  is  then  worse  than  useless,  because  it  re- 
mains peroxide.  Its  oxygen  is  not  then  available  for  transfer, 
as  its  contact  with  the  plate  is  lost,  and  it  frequently  falls  to  the 
bottom  of  the  containing  jar  or  cell  and  may  act  as  a  con- 
ductor and  thus  "short  circuit"  the  cell  and  thus  render  it  use- 
less until  removed.  Hence,  it  is  necessary  to  raise  the  plates 
a  short  distance  from  the  bottom  of  the  cell,  so  as  to  prevent 
these  detached  pieces  from  coming  in  contact  with  the  plates. 
Where  batteries  arc  used  roughly,  as  is  the  case  in  all  portable 
batteries,  especially  such  as  are  in  use  in  automobiles,  only  the 
amount  of  oxide  which  can  be  made  available  should  be  used 
on  the  plates.  It  is  unfortunate  also  that  in  discharging  a 
lead  storage  battery  we  can  never  get  back  all  the  energy  we 
put  into  it,  owing  to  an  inherent  difficulty  which  the  law  of 
chemical  affinity  enjoins,  and  that  is  this:  We  must  use  enough 
energy  to  take  away  the  oxygen  from  one  molecule  of  sub- 
oxide of  lead  on  the  negative  plate,  which  tends  to  keep  all 
it  has  because  it  has  a  strong  affinity  for  what  it  has,  and  it 
holds  on  with  a  certain  force.  Having  robbed  the  sub-oxide, 
we  force  a  satisfied  molecule  of  a  higher  lead  oxide  on  the 
positive  plate  to  take  another  atom  against  its  will,  and  it 
resists  this  with  a  certain  force.  The  combined  resistance  of 
these  molecules  in  this  forceful  transference  amounts  to  about 
one-half  a  volt.  Now,  after  forcing  this  oxyg^  atom  to  take 
its  place  in  a  molecule  of  peroxide,  it  will  go  back  to  its  old 
alliance,  but  will  not  pay  back  one  cent  of  its  cost  of  trans- 
portation. This  means  that  we  must  use  about  two  and  oner 
half  volts  to  make  this  transference  in  charging  and  get  back 
less  than  two  volts  in  discharging.     But  if  the  peroxide  gets 


detached  we  have  lost  all  the  energy  the  amount  detached  con- 
tains. 

It  is  also  unfortunate  that  so  far  lead  is  the  only  metal  that 
can  be  used  for  storage  purposes.  It  is  a  comparatively  heavy 
metal,  and  while  only  slightly  soluble  in  sulphuric  acid,  it 
forms  quite  readily  sulphate  of  lead  from  certain  of  its  oxides, 
hence  in  the  management  of  storage  cells  great  care  should  be 
exercised  in  discharging  the  battery,  for  if  too  fully  discharged 
certain  oxides  formed  will  unite  with  the  acid  and  form  sul- 
phate, especially  if  the  cell  is  allowed  to  stand  unused  for  a 
short  time.  This  is  termed  "sulphating."  Hence,  if  a  cell  is 
discharged  it  should  be  either  immediately  charged  again  or 
the  acid  be  removed  and  plates  washed  with  clean  water. 

As  previously  shown,  only  a  portion  of  the  oxide  on  the 
positive  plate  can  be  made  available,  and  of  the  total  amount 
of  oxygen  contained  in  the  peroxide — Pb  Ox — we  can  only 
use  one  atom  from  two  molecules,  making  a  new  molecule  out 
of  the  two — Pba  Oa,  which  will  not  yield  any  more,  as  it  is 
then  satisfied.  Hence  the  great  weight  of  battery  necessary 
to  contain  a  small  amount  of  energy. 

Electricians  are  often  asked  how  much  energy  is  contained 
in  a  fully  charged  cell  of  a  certain  weight  and  size.  This  is 
about  as  intelligent  4  question  as  ''How  big  is  a  piece  of 
chalk?"  For  instance,  if  we  wish  to  construct  a  light-weight 
cell  and  yet  get  the  same  yield  per  square  foot  of  submerged 
plate,  we  must  do  that  at  the  expense  of  the  metal  in  the  plate 
and  not  by  using  any  less  oxides  on  or  in  them,  for  the  reasons 
just  given.  If  we  go  far  in  this  direction  we  can  get  a  battery 
which  will  show  comparatively  fine  results  on  test,  but  will 
not  be  so  durable,  because  the  plates  are  thin  and  weak,  and  if 
lead  plates  are  used,  as  is  generally  the  case,  each  charge 
"bites"  or  oxidizes  a  little  more  of  the  positive  plate  (i  la 
Plante)  and  will  soon  destroy  the  plate  or  weaken  it  too  much 
for  use.    When  such  batteries  are  used  they  are  short-lived. 

Hence  the  most  succeessful  use  of  the  storage  battery  to-day 
is  in  central  station  work,  where  they  can  be  made  as  large  and 
strong  as  desired  and  set  on  strong  foundations,  where  they 
are  never  moved  or  shaken.  Here  they  have  come  fully  up  to 
the  work  required  of  them  when  that  work  was  calculated  by 
experienced  battery  men. 

No  great  durability  should  be  expected  of  a  lead  storage  bat- 
tery which  is  constructed  to  yield  in  effectual  work  day  by 
day  over  four  watt  hours  per  pound  of  cell,  solution,  plates 
and  connectors,  and  less  than  this  is  desirable  for  economical 
longevity.  With  lead  we  have  started  and  seem  to  have  ended, 
but  I  still  believe  that  somewhere  in  the  domain  of  chemistry 
there  must  be  a  better  combination  than  the  one  described 
above. 


Storage  Batteries  for  Vehicles. 


By  A.  H. 


There  are  three  distinct  methods  of  equipping  motor  ve- 
hicles with  power: 

1.  The  vehicle  carries  fuel  proper  (oil,  coal,  coke),  the 
latent  energy  of  which  becomes  liberated  when  ignited  and  is 
used  as  heat  in  some  disguise  or  other  in  the  propelling  motor. 

2.  The  vehicle  carries  no  fuel  or  source  of  power  and  is 
equipped  with  a  motor  fed  from  some  external  source  of  en- 
ergy as  it  proceeds  (trolley  car). 
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3.  The  vehicle  carries  a  supply  of  stored  energy  (air,  super- 
heated water,  electricity)  feeding  its  propelling  motor. 

The  latter  is  the  underlying  principle  of  the  favorite  motor 
vehicle  of  this  country — the  electric  vehicle — the  exploitation 
of  which  has  already  engaged  large  sums  of  money.  It  may  be 
said  that  the  electric  vehicle  is  the  ideal  motor  vehicle  for 
many  reasons,  were  it  not  for  the  battery.  The  latter,  in  fact, 
is  the  curse  of  the  electrician.  The  thing  is  wet,  as  Edison 
said,  and  it  certainly  is  most  unmechanical  and  unreliable  so 
far.  The  exact  theory  upon  which  an  accumulator  works 
seems  not  to  be  known,  and  even  as  regards  the  common  un- 
derstanding of  the  battery,  the  mistaken  idea  seems  rooted  in 
many  minds  that  it  stores  "electric  current" — so  many  am- 
peres as  the  mark  says  on  the  cell — and  that  these  can  be 
drained  off  for  any  length  of  time. 

The  fact  is  that  a  storage  battery  accumulates  energy  intro- 
duced as  electrical  potential  energy,  transformed  and  stored 
within  as  chemical  potential  energy. 

If  we  fill  a  tank  with  100  gallons  of  water  and  lift  it  33  ft. 
high  it  will  represent  a  mass  of  water  \yeighing  1,000  lbs., 
which,  if  allowed  to  escape  within  one  minute  passing 
through  the  bucket  wheel  of  a  turbine,  will  rotate  the  latter 
and  generate  i  h.p.,  which  we  know  is  33,000  ft.-lbs.  per 
minute.    The  performance  will  last  one  minute. 

If  now  we  regulate  the  flow  so  that  it  will  take  10  minutes 
to  drain  the  tank  the  turbine  will  rotate  and  generate  l-io  h.p. 
only,  but  the'  performance  will  last  for  10  minutes.  An  elec- 
tric battery  we  can  well  compare  with  this  tank  and  its  electric 
energy  with  the  mechanical  energy  represented  by  a  weight 
descending  from  a  higher  to  a  lower  level  of  gravitation.  The 
current  corresponds  with  the  weight  and  the  pressure  (ten- 
sion) with  the  height  of  level  above  the  floor. 

SIMPLEST   FORM    OF   STORAGE   BATTERY. 

The  first  electric  accumulator  built,  or  rather  the  accumula- 
tor in  its  simplest  form,  consists  of  two  metal  plates  (prefera- 
bly lead  plates)  submerged  in  an  acid  (preferably  dilute  sul- 
phuric acid).  If  such  a  cell  be  connected  to  the  two  poles  of 
some  source  of  electricity  the  following  process  will  take  place. 
The  electric  current  entering  at  the  positive  plate  will  flow 
through  the  electrolyte  (dilute  acid)  according  to  the  internal 
resistance,  and  return  to  the  electric  generator  through  the 
negative  plate.  The  plate  connected  with  the  positive  ter- 
minal where  the  current  enters  is  called  the  anode,  from  the 
Greek  ana  odos,  *'up  the  way";  the  other  is  called  the 
"katode."  The  latter  battery  terminal  is  usually  marked  with 
a  horizontal  mark,  the  mathematical  sign  of  the  negative. 

Assuming  our  plates  to  be  of  lead,  and  lead  is  almost  ex- 
clusively used  for  the  purpose,  we  will  soon  find  in  watching 
the  charging  cell  in  its  glass  case  that  the  anode  changes  its 
appearance  in  a  short  time,  due  to  the  coat  of  lead  peroxide 
with  which  it  soon  becomes  covered  and  which  in  its  turn  is 
due  to  the  oxygen  produced  all  around  it  through  the  decom- 
position of  the  water  (electrolytic  aciion  of  current). 

Water  (having  the  formula  H2O)  becomes  under  the  influ- 
ence of  the  electric  current  decomposed  into  its  constituent 
hydrogen  and  oxygen.  The  first  element  becomes  generated 
at  the  "katode,"  and  when  nascent  acts  reducing  on  the  lead 
sulphate  of  the  plate,  which  latter  has  been  formed  through  the 
action  of  Hj  SO*  on  the  lead. 

Thus  the  free  hydrogen  reduces  the  lead  sulphate  to  metallic 
lead  and  forms  sulphuric  acid.  (This  change  which  the  liquid 
undergoes  when  the  cell  is  being  cTiarged  accounts  for  the  di- 


lute acid  becoming  specifically  denser  as  the  charging  con- 
tinues; usually  its  density  increases  from  i.i  to  about  1.2.) 

The  oxygen,  too,  generated  at  the  "anode,"  combines  with 
the  sulphate  of  lead,  oxidizing  the  latter  and  forming  lead 
peroxide  Fb  O^,  and  again  sulphuric  acid. 

Again,  comparing  a  storage  battery. with  an  elevated  tank 
into  which  we  force  water  with  a  pumping  engine,  we  know 
that  when  we  discontinue  pumping  in  the  latter  case  and  have 
no  check  valve  preventing  the  column  of  water  to  fall,  the 
latter  will  reverse  the  direction  of  its  flow  and  run  the  engine 
backward,  returning  all  the  energy  invested  in  it  during  the 
process  of  charging,  minus  the  part  spent  in  internal  friction, 
heat,  etc. 

Returning  to  our  battery,  we  find  that  a  similar  state  of  af- 
fairs prevails  here.  We  discontinue  the  charging  process  and 
connect  the  two  battery  terminals  by  means  of  a  galva- 
nometer. We  find  that  the  direction  of  the  current  which  now 
flows  is  reversed  and  that  it  is  weak,  owing  to  the  peroxide 
of  lead  coating  formed  on  the  anode  being  a  very  thin  layer. 
The  density  of  the  electrolyte  in  discharging  decreases. 

To  increase  the  capacity  of  the  plates  we  must  charge  and 
again  discharge  them  quite  a  number  of  times.  The  reason  is 
this:  Every  time  there  is  oxygen  in  its  nascent  state  ichaig- 
ing)  the  lead  is  attacked  on  its  surface  and  through  its  oxidiz- 
ing action  forms  a  fresh  film  of  peroxide  of  lead.  The  nascent 
hydrogen  reduces  the  "katode"  every  time  to  pure  lead  and  the 
plates  become  gradually  of  a  spongy  nature  and  thus  "develop 
their  active  surface"— opening  up,  as  it  were. 

PLANTE  AND  FAURX  CELLS. 

This  process  of  making  a  cell  "active"  was  first  used  by 
Plante  some  40  years  ago,  and  the  original  Plante  cell  con- 
sisted of  two  strips  of  lead  separated  with  thick  flannel  tape, 
rolled  together  and  immersed  in  dilute  sulphuric  acid  con- 
tained in  a  glass  cylinder.  With  the  exception  of  a  change  in 
the  arranging  of  the  electrodes  and  in  the  material  used  to  sep- 
arate the  two  plates  (flannel  or  other  organic  matter  will 
not  resist  the  action  of  Ha  SO4),  the  Plante  type  of  cell  is  still 
much  used,  and  for  the  sake  of  reliability  and  another  reason 
which  we  shall  discuss  later,  it  is  much  in  favor. 

With  the  view  of  constructing  an  efficient  cell  without  the 
tedious  and  expensive  "forming"  process  which  we  have  just 
described,  Faure  in  1880.  in  France,  and  Thomas  Parker,  in 
England,  coated  the  plates  of  the  Plante  accumulator  with  a 
paste  of  lead  hyperoxide  (red  lead,  or  minium)  (Pcs  O4)  which 
becomes  thoroughly  sponj^y  in  a  short  time  and  which  adheres 
to  the  lead  plates  well. 

The  names  of  the  different  existing  types  of  battery  and 
those  which  have  already  disappeared  from  the  field,  is  legion; 
yet  their  underlying  method  of  construction  is  either  the  one 
or  the  other  of  the  two  above  mentioned — using  either 
"formed"  or  "pasted"  plates. 

There  are  also  accumulators  using  zinc,  copper  and  alkaline, 
sal  ammoniac  dilute  instead  of  acid,  but  they  are  of  less  im- 
portance. 

Concerning  the  construction  of  batteries,  it  is  customary  to 
stamp  the  individual  lead  sheets  or  cast  them  so  in  moulds 
that  recesses  are  suitably  formed,  thus  increasing  the  surface 
and  retaining  the  active  material  or  paste  on  the  plate. 

Usually,  but  not  necessarily,  an  uneven  number  of  negative 
plates  are  connected  together,  the  positive  plates  also  being 
coupled  to  one  common  terminal.  On  account  of  the  con- 
nections being  attacked  by  the  fumes  of  the  acid  it  is  good 
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practice  to  bum  the  lead  ends  together,  dispensing  with  copper 
wire  connections. 

The  trouble  with  early  types  of  batteries  was  that  the  active 
material  would  crumble  out  and  short  circuit  the  element  when 
gathering  at  the  bottom.  In  most  modern  types  this  difficulty 
does  not  exist,  as  precautions  are  taken  to  prevent  this  accu- 
mulation and  to  distance  the  plates  properly  without  prevent- 
ing their  expansion  and  contraction  in  action.  Trouble  was 
also  experienced  with  the  early  types  through  excessive  heat- 
ing, as  the  plates  were  closely  rolled  together  and  there  was 
no  chance  for  the  acid  to  circulate  and  get  at  the  hot  plates. 
Naturally  such  a  battery  would  consume  a  great  part  of  the 
electric  energy  to  cope  with  its  internal  resistance.  On  the 
road  and  applied  to  motor  vehicles  the  liability  to  disinte- 
grate 15  enhanced,  and  for  this  reason  formed  plates  are  su- 
perior to  pasted  plates  for  the  latter  purpose.  They  will  also 
allow  of  a  sudden  heavy  rate  of  discharge,  which  as  a  rule 
would  endanger  a  pasted  piate.  Many  constructors  put 
batteries  in  a  spring  bottom  in  the  carriage  box  to  minimize 
the  influence  of  the  vibration  on  the  road. 

As  regards  the  efficiency  of  storage  batteries,  one  must  be 
skeptic  in  accepting  many  a  maker's  statement,  or,  in  any 
case,  one  must  discriminate  in  explaining  the  figures  given. 
The  efficiency  as  a  rule  varies  from  70  per  cent,  to  85  per  cent. ; 
the  pressure  according  to  the  density  of  the  acid  (the  latter 
usually  1. 15)  rises  when  charging  to  about  2.6  volts  and  should 
not  be  permitted  to  drop  below  1.8  when  discharging.  Many 
makers  group  44  cells  to  be  charged  from  a  iio-volt  standard 
supply  of  electricity. 

The  capacity  of  a  battery  varies  according  to  the  rate  of  its 
discharge  in  amperes  per  hour.  The  latter  for  stationary  pur- 
poses is  being  taken  very  moderate  to  increase  efficiency  and 
durability. 

To  carry  little  battery  weight  we  must  discharge  at  a  heavy 
rate,  thus  reducing  efficiency  and  capacity.  While  for  in- 
stance a  cell  may  be  capable  of  rendering  140  ampere-hours 
at  the  rate  of  14  amperes,  it  would  probably  give  100  am- 
pere-hours only  when  called  upon  to  discharge  at  30  amperes. 

The  most  efficient  batteries,  used  mostly  for  work  where 
weight  is  of  little  object,  have  a  capacity  at  a  moderate  rate 
of  discharge  of  35^  to  6  watt-hours  per  pound  of  complete 
cell,  while  other  cells  at  the  same  rate  render  up  to  8  watt- 
hours  per  pound,  one  maker  claiming  as  much  ,as  10. 

In  automobiles  batteries  consist  usually  of  40  to  44  cells 
arranged  in  two  or  four  groups,  so  as  to  make  two  or  four 
electrical  units  available  to  vary  speed  and  obtain  starting 
torque  by  means  of  suitable  wiring  and  the  employment  of  an 
electric  controller. 


The  Charging  and  Care  of  Automobile 
Batteries. 


By  Theodore  D.  Bunce. 


It  is  certainly  not  necessary  that  the  owner  of  an  electric  au- 
tomobile should  be  thoroughly  acquainted  with  every  detail 
of  the  construction  of  his  vehicle,  both  mechanical  and  elec- 
trical, any  more  than  we  would  expect  every  driver  of  a  horse 
to  be  a  veterinarian.  But  if  every  owner  were  as  conversant 
with  the  general  make-up  and  needs  of  his  machine  as  the 
experienced  driver  is  in  the  care  and  handling  of  his  horse, 


this  article  would  be  uncalled  for.  It  is  probable  that  the 
majority  of  automobile  owners  will  not  care  to  study  the 
scientific  construction  of  the  batteries  that  furnish  the  power 
for  their  machines,  but  they  will  wish  to  have  a  practical 
knowledge  of  their  working. 

In  a  general  way  the  battery  of  the  automobile  may  be 
compared  with  the  horse.  Both  may  be  overworked  with 
more  or  less  disastrous  results.  The  battery  may,  like  its 
equine  rival,  be  over  as  well  as  under  fed,  the  latter  condition 
in  both  being  worse  than  the  former.  Both  are  the  better 
off  when  not  subjected  to  sudden  starts  and  both  will  last 
longer  if  not  constantly  pushed  to  their  utmost  capacity. 
Both  renew  their  strength  and  usefulness  after  a  reasonable 
rest,  and  last,  but  not  least,  both  require  when  ill  the  care  of 
an  expert — the  horse  the  veterinary  surgeon  and  the  battery 
the  skilled  electrician. 

The  motor,  while  forming  an  important  part  of  the  mech- 
anism, is  more  a  part  of  the  vehicle  proper  than  the  battery, 
and  receives  attention  with  the  general  care  of  the  machine. 
It  is  not  intended  in  this  article  to  discuss  the  construction 
or  care  of  the  motor,  but  to  explain  in  a  practical  manner  the 
battery,  as  it  is  the  vital  part  of  the  mechanism.  The  general 
features  of  the  battery  should  be  understood  by  the  owner 
or  driver  in  order  to  obtain  the  best  service  and  to  economize 
the  power. 

The  storage  battery  of  an  automobile  usually  consists  of  40 
to  44  cells,  generally  divided  into  four  groups  of  10  or  11 
cells  each.  Each  cell  gives  from  2j/^  volts  when  fully  charged 
to  1.75  volts  each  when  it  has  arrived  at  the  lowest  potential 
it  should  be  allowed  to  reach  on  discharge.  This  gives  a 
maximum  of  from  100  to  no  volts  and  a  minimum  of  from 
70  to  77.  As  the  majority  of  direct  current  circuits  that  would 
be  used  for  charging  are  from  no  to  120  volts  pressure,  it  is 
readily  seen  why  40  cells  is  the  best  number  to  use,  as  the  iio- 
volt  circuit  will  always  give  the  necessary  excess  of  pressure 
required  to  force  the  current  through  the  cells,  at  the  same 
time  requiring  the  least  amount  of  resistance  for  regulating. 

In  the  majority  of  automobiles  the  change  of  speed  is  ef- 
fected by  grouping  the  cells  in  sets.  It  is  for  this  reason  that 
a  multiple  of  four  is  used  for  the  total  number.  Thus 
44~^4^^u.  or  40^4=10.  The  mechanism  for  operating 
takes  care  of  this  grouping.  It  will  be  found  on  removing  the 
cells  from  the  vehicle  that  each  set  of  10  or  11  cells  are  per- 
manently C(»nnectcd  in  series — that  is,  the  positive  of  one 
cell  to  the  negative  of  the  next,  and  so  on.  In  the  vehicle 
each  set  is  connected  either  automatically  or  otherwise  to  the 
wires  leading  to  the  controller. 

In  charging,  all  the  sets  should  be  connected  in  series^— 
that  is,  the  four  groups  connected  together,  the  positive  of 
one  group  to  the  negative  of  the  next.  This  is  generally  pro- 
vided for  by  the  manufacturer  of  the  vehicle  when  the  bat- 
tery is  to  be  charged  in  the  vehicle.  It  is  generally  accom- 
plished by  disconnecting  the  motor  wires  and  setting  the  con- 
troller at  full  speed.  This  is  obvious,  as  all  the  cells  are  used 
in  scries  when  the  full  power  is  to  be  developed.  It  is  impor- 
tant, however,  to  remember  to  disconnect  the  motor  wires 
before  turning  the  controller  to  full  speed.  If  it  is  desired  to 
charge  the  cells  independently  of  the  vehicle,  or  an  individual 
test  of  the  cells  is  to  be  made,  they  may  be  removed  and  con- 
nected in  series,  leaving  a  positive  pole  at  one  terminal  and 
a  negative  at  the  other.  The  positive  pole  is  generally  indi- 
cated either  by  a  -f  sign  or  by  a  red  mark.  The  negative  pole 
is  sometimes  indicated  by  a  —  sign,  but  it  is  more  frequently 
unmarked. 
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Up  to  this  point  we  are  considering  the  cells  in  groups 
properly  marked  by  the  manufacturer,  and  the  individual 
polarity  of  each  cell  may  be  disregarded  until  we  have  occa- 
sion to  remove  them  from  the  group. 

The  electrolyte  or  fluid  used  in  the  cells  is  a  mixture  of  sul- 
phuric acid  and  water.  The  strength  of  this  solution  varies 
with  the  state  of  charge  of  the  battery.  When  the  cells  are 
fully  charged  the  solution  is  at  its  maximum  strength,  and 
becomes  weaker  in  proportion  to  the  amount  of  current  taken 
out.  The  solution  does  not  require  replacing  except  when 
the  cells  are  to  be  dismantled  for  cleaning  or  repairs.  There 
should  always  be  sufficient  in  the  cells  to  cover  the  tops  of 
the  plates,  as  any  portion  left  exposed  is  inactive  and  will 
deteriorate  rapidly.  There  will  always  be  a  slight  loss  by 
evaporation  or  spilling,  but  this  may  be  replaced  by  the  addi- 
tion of  clean  water.  But  should  any  considerable  amount  be 
required,  it  is  better  to  add  acid,  in  order  not  to  weaken  the 
electrolytes.  The  plugs  in  the  covers  of  the  cells  should  be 
removed  and  the  necessary  water  added  to  replace  evapora- 
tion. A  special  rubber  bulb  with  a  small  nozzle  is  made  for 
this  purpose. 

The  solution  is  a  mixture  of  sulphuric  acid  and  water  of  22 
degrees  by  Baume  hydrometer,  or  a  specific  gravity  of  1.180. 
Preparing  with  a  hydrometer  is  better  than  mixing  by  meas- 
ure or  weight,  as  the  density  of  the  pure  acid  may  vary. 
With  the  commercial  acid  the  proportions  by  measure  are  one 
part  sulphuric  acid  and  five  parts  water.  The  solution  should 
be  made  in  a  stone  vessel  or  lead  lined  tank.  Put  a  sufficient 
quantity  of  water  in  the  vessel  and  slowly  pour  in  the  acid, 
stirring  it  constantly  with  a  glass  rod  or  a  piece  of  wood. 
The  solution  gets  hot  and  becomes  stronger  as  it  cools.  Test 
it  with  the  hydrometer,  and  it  it  is  of  about  twenty  degrees 
let  it  stand  until  cold,  when  cither  acid  or  water  may  be 
added  to  make  it  the  exact  strength  required.  Do  not  let  the 
acid  come  in  contact  with  any  metal  but  lead.  The  pure  acid 
is  exceedingly  corrosive,  and  the  prepared  solution  will  de- 
stroy clothing  if  not  neutralized  at  once  by  ammonia  or  some  * 
other  alkali. 

As  it  is  impossible  to  use  the  hydrometer  in  the  batteries 
made  for  automobile  work,  it  will  be  necessary  to  withdraw 
some  of  the  acid  with  a  suction  bulb  or  syringe,  and  a  test 
made  in  a  separate  vessel.  A  convenient  instrument  is  made 
for  this  purpose,  called  a  hydrometer  syringe.  It  is  a  com- 
bination of  a  suction  bulb  and  a  tube  holding  the  hydrometer. 
As  long  as  the  cells  are  working  uniformly  it  is  not  necessary 
to  make  any  change  in  the  acid,  but  should  any  cells  be  found 
of  a  low  voltage,  the  acid  will  be  correspondingly  weak,  and 
it  may  be  difficult  to  make  it  recover  its  original  strength  by 
charging.  If  fresh  solution  is  put  in  it  should  be  diluted  after 
the  cell  has  been  restored  by  charging,  as  the  acid  will  then 
be  found  too  strong.  In  no  case  ever  pour  the  pure  acid  into 
the  jar  containing  the  plates. 

The  charging  wires  should  be  run  to  a  convenient  switch- 
board and  should  be  connected  to  an  ammeter,  a  rheostat,  a 
main  switch  and  the  customary  fuse  block.  The  rheostat 
should  be  of  large  enough  capacity  to  carry  the  maximum 
charging  rate  without  overheating,  and  should  have  a  suffi- 
cient number  of  steps  for  the  regulation  of  the  current.  The 
polarity  must  be  determined  and  the  poles  properly  marked. 
If  there  is  any  possibility  of  the  polarity  being  changed,  a  test 
with  a  polarity  indicator  should  be  made  each  time  before 
turning  on  the  current. 

In  most  cases  the  cells  will  be  charged  in  the  wagon,  and 
the  directions  given  by  the  manufacturer  should  be  followed. 


The  charging  plug  furnished  with  the  wagon  should  be  at- 
tached to  a  cable  of  convenient  length  and  the  ends  connected 
to  the  terminals  on  the  switchboard.  The  polarity  at  the  plug 
should  then  be  tested  and  made  to  correspond  with  the  marks 
on  it.  It  is  then  inserted  in  the  receptacle  on  the  wagon.  The 
rheostat  is  set  with  all  the  resistance  in  circuit  and  the  current 
turned  on.  If  plenty  of  time  can  be  allowed  in  which  to 
charge,  the  normal  rate  should  be  adhered  to,  but  if  it  is  nec- 
essary to  hurry  the  charging  the  maximum  may  be  applied 
at  first  and  then  reduced  as  the  cells  begin  to  show  signs  of 
being  charged. 

As  soon  as  the  bubbles  rise  to  the  surface  of  the  acid  freely 
or  the  sound  of  bubbling  can  be  plainly  heard,  the  current 
should  be  reduced  step  by  step  as  the  bubbling  continues,  and 
if  at  the  lowest  point  it  still  continues  it  is  evident  the  cells 
are  nearly  charged.  It  is  advisable  to  continue  charging  at  a 
low  rate,  as  there  may  be  some  cells  below  the  others,  and 
they  will  have  an  opportunity  to  catch  up,  while  an  over- 
charge at  a  low  rate  will  not  injure  the  others. 

If  a  battery  has  been  overdischarged  it  will  be  necessary  to 
continue  the  charge  for  a  longer  time,  as  even  the  bubbling 
will  not  be  a  sure  indication  of  its  being  up  to  its  full  capacity. 
In  the  latter  case  the  battery  should  be  taken  out  of  the  vehi- 
cle and  the  plugs  removed  from  the  cells,  so  that  each  cell 
can  be  inspected.  The  gas  that  forms  from  the  bubbling  is 
explosive,  so  as  much  ventilation  should  be  given  as  possi- 
ble, and  great  care  should  be  taken  to  have  no  fire  allowed 
near.  The  cells  should  be  examined  by  an  incandescent  lamp. 
They  should  all  bubble  uniformly  on  a  low  rate  of  charge. 

After  a  heavy  overdischarge  even  a  prolonged  charge  will 
not  always  bring  the  cells  back  to  their  original  condition,  but 
if  the  following  discharges  are  moderate  the  subsequent  charg- 
ings  will  restore  them.  It  is  always  advisable  to  charge  the 
battery  as  soon  as  possible  after  it  has  been  used,  and  if  con- 
venient give  it  a  short  charge  shortly  before  taking  out  the 
vehicle. 

When  an  automobile  is  used  every  day  two  sets  of  batteries 
will  be  found  of  advantage,  as  there  will  be  more  opportunity 
to  give  them  attention  and  a  longer  time  to  charge.  In  any 
case,  frequent  tests  of  the  cells  are  recommended,  as  a  fault 
once  developed  in  a  cell  will  become  worse  and  lead  to  fur- 
ther trouble  if  not  repaired  at  once. 

We  have  endeavored  to  cover  the  principal  points  in  the 
care  of  automobile  batteries.  Much  more  could  be  said  of  a 
technical  nature.  Other  currents  than  the  iio-volt  circuit 
may  be  used  for  charging,  but  with  the  increase  in  the  num- 
ber of  vehicles  and  charging  facilities  they  will  rarely  be  called 
upon. 

A  storage  cell  is  made  up  of  two  groups  of  plates,  called 
positive  and  negative.  Each  group  has  attached  to  it  a  con- 
necting strip  of  lead.  The  plates  alternate  in  the  jar,  so  that 
one  plate  is  of  opposite  sign  to  the  next.  They  are  kept  from 
touching  by  various  methods  of  insulation  that  allow  of  a  free 
circulation  of  the  solution.  When  the  charging  current  passes 
in  at  one  pole  it  reaches  the  next  through  the  solution  and  effects 
a  chemical  change  in  the  nature  of  the  plates.  When  this 
chemical  change  is  complete  the  cell  is  fully  charged,  and 
when  the  circuit  is  closed  a  reaction  takes  place  and  a  chem- 
ical change  of  an  opposite  character  occurs.  This  produces 
an  electric  current.     No  electricity  is  actually  stored. 
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Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
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LONDON  NOTES. 


BUST  WEEK  IS  EKGLAKD. 

London,  Sept.  14,  1899. 
The  coming  week  will  be  a  very  busy  one  in  English 
automobile  circles.  On  Saturday,  the  l6th  inst.,  the  Auto- 
mobile Club  starts  on  its  autumn  tour  to  Folkstonc  and  Dover, 
in  which  about  twenty  motor  carriages  and  cycles  will  take 
part.  On  Sunday  the  bulk  of  the  party  will  journey  over  to 
Boulogne,  to  witness  the  finish  of  the  Paris-Boulogne  race, 
while  at  Dover  there  is  next  week  a  two-days'  motor  show  and 
also  a  motor  race  meeting  in  connection  with  the  annual 
gathering  of  the  British  Association  for  the  advancement  of 
Science  in  that  town, 

NEW   GAJ90UNE  CARRIAGES, 

The  Beeston  Motor  Co..  Ltd,  of  Coventry,  which  has 
hitherto  devoted  its  attention  to  the  manufacture  of  motor 
bicycles,  is  proceeding  with  the  construction  of  a  two-seated 
voiturcite,  provided  with  a  jK'^b.p,  gasoline  motor*  It  will 
weigh,  complete,  about  500  lbs.  A  new  four-seated  carriage  is 
also  in  course  of  construction  by  F.  Jackson  &  Co.,  Ltd.,  of 
Oxford  St.,  London,  W.  It  will  have  a  tubular  steel 
frame,  and  be  provided  with  two  vertical  gasoline  motors, 
working  on  the  same  crank  shaft  and  giving  together  about 
5  h.p.  The  engines  will  be  located  in  the  front  of  the  frame. 
the  power  being  transmitted  by  belts  direct  to  the  rear  axle,  a 
special  device  being  mounted  on  the  latter  to  effect  the  change 
in  speed. 

A   HUGE    EI^ECTJIIC   WAGON. 

I  am  able  to  send  you  herewith  a  general  view  of  what  is 

probably  the  largest  electric  delivery  wagon  in  existence.  It 
is  being  shown  at  the  Motor  Carriage  Exhibition  at  present 
being  held  in  Berlin,  by  the  Giesserei  and  Maschinenfabrik  Og- 
gershcim  {Paul  Schultze),  of  Oggersheim  (Pfalz),  Germany, 
and  has  a  carrying  capacity  of  no  less  than  io  tons  ( ?).  The 
motor,  which  is  of  the  ^'Haupt^trom"  type,  is  geared  to  the 
front  axle,  the  front  wheels  acting  both  as  drivers  and  steerers. 
The  length  over  all  is  about  20  ft.  The  battery  consists  of 
a  large  number  of  Colonia  accumulators,  supplied  under  guar- 
antee by  LetTer  &  Co.,  of  the  Colonia  Accumulatoren-Werke  of 
Aix-la-Chapclle.  The  capacity  is  200  ampere-hours,  sufficient, 
it  is  claimed,  for  a  run  of  30  kilometers  at  an  average  speed 
of  8  kilometers  an  hottr.  The  controller  switch  is  adapted  to 
give  a  wide  range  of  forward  speeds,  and  also  a  backward  mo- 
lion.     Huge  35  the  vehicle  is,  the  makers  claim   tliat  it  can 


haul  its  load  at  sj^ecds  ranging  from  6  to  10  kilometers  per 
hour,  according  to  the  nature  of  the  road  traversed,  and  can 
ascend,  at  a  low  speed,  naturally,  gradients  of  10  per  cent. 


:l^  '>  '-i 


THE  0XF080   MOTOR  CARRIAGE   HoLSH, 

It  has  transpired  this  week  that  the  intrepid  automobilin 
who  proposes  to  undertake  a  journey  by  motor  carriage  from 
China  to  London  is  none  other  than  Dr.  Lehwess,  of  the 
Automobile  Association,  London,  W.  Dr.  Lehwess  is  having  a 
bpecial  Koch  kesosenc  carriage  built  in  Paris.  It  is  proposed 
to  start  in  March  next,  and  Dr.  Lehwess  hopes  to  do  the 
journey  of  8,000  miles  in  about  three  months. 

I  have  just  received  a  copy  of  the  programme  of  the 
autumn  tour  of  the  Automobile  Club,  which  starts  on  Satur- 
day next  One  item  of  the  programme  shows  in  a  striking 
manner  one  point  of  economy  in  favor  of  horseless  vehicles, 
viz.:  "Accommodation  for  the  storage  of  motor  vehicles  will  be 
provided  by  Mr,  C,  Huntley,  Bonverie  Mews,  Folkstonc,  at  a 
cost  of  IS.  3d.  per  night/'  Just  fancy,  only  30c.  for  a  n]ght*9 
stabling!    How  much  would  it  be  for  a  horse  and  trap? 

At  a  recent  meeting  of  the  Hackney  Vestry,  the  question  of  1 
the  adoption  of  motor  dust  carts  and  watering  carts  came  up 
for   discussion.     Eventually    the    matter    was    referred   to    a 
committee  for  inquiry  and  report.    Steam  dust  carts  have  been 
in  use  at  Cheswick  for  some  time  past. 

No  less  than  sixteen  horseless  wagons  are  now  plying  for 
hire  in  the  city  of  Newcastle-on-Tync,  and  this  number  will 
shortly  be  increased  to  twenty-eight. 
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Some  time  ago  the  Motor  Man uuiactu ring  Co.,  Ltd.,  of  Cov- 
catry,  decided  to  cease  nianufacturing  the  Werner  motor 
tricycle,  the  principal  cause  being  trouble  with  the  incandescent 
tube  ignition.  I  now  learn  that  they  are  about  to  resume  the 
manufacture  of  this  machine  in  an  improved  form,  the  altera- 
tions taking  the  form  of  electric  ignition  and  a  motor  of 
slightly  greater  power. 

Something  of  a  novelty  has  just  been  introduced  at  Newsham 
Park,  Liverpool — a  motor  mowing  machine. 

The  Liquid  Fuel  &  Engineering  Co.,  East  Cowes,  Isle  of 
Wight,  have  acquired  the  works  lately  occupied  by  the  Starley 
Bros,  &  West  wood  Mfg.  Co.,  Ltd.  (in  liquidation),  at  AdderJcy 
Park^  Birmingham.  Some  idea  of  the  extent  of  these  works 
may  be  ascertained  from  the  fact  that  they  cover  an  area  of 
over  3H  acres,  the  main  engineering  shop  measuring  no  lesb 
than  300  ft.  by  200  ft.  The  plant  was  used  for  the  manu- 
facture of  cyles  and  cycle  fittings,  and  the  new  possessors  hope 
to  start  operations  at  their  new  factor>'  in  less  than  two  months. 
Is  it  a  sign  of  the  times  to  sec  cycle  factories  converted  into 
works  for  the  production  of  motor  vehicles? 

Messrs.  B.  King  &  Co..  of  the  Ingersley  Vale  Bleach  Works, 
Ballington,  Cheshire,  who  have  a  heavy  traffic  between  that 
town  and  Manchester,  which  has  for  many  years  been  per- 
formed by  horses,  have  just  placed  an  order  with  the  Steam 
Wagon  &  Carriage  Co.,  Ltd.,  of  Cheswick,  for  three  Thorny- 
croft  steam  lorries  of  the  type  which  won  the  gold  medal  at 
tlie  recent  heavy  motor  trials  at  Liverpool. 


There  appears  to  be  no  diminution  in  the  racing  fever  in 

France.  It  is  now  reported  on  good  authority  that  M.  Le- 
maltre,  who  came  in  third  in  the  recent  Paris-Ostend  race,  is 
having  a  new  carriage  built  by  Peugeot,  which  will  be  fitted 
with  an  engine  developing  less  than  52  h.p. ! 


The  Chapman  Electric  Carrias:e. 

W.  H.  Chapman,  electrician  of  the  Belknap  Motor  Co., 
Portland,  Me.,  is  the  designer  of  the  light  electric  carriage 
illusirated  here.  The  vehicle  complete  weights  360  lbs.,  of 
which  180  lbs.  is  battery,  and  is  intended  for  a  light  racing 
machine  carrying  one  person  normally  and  two  on  smooth 
roads.  When  only  one  person  is  riding  an  extra  battery  may 
be  carried,  bringing  the  mileage  on  one  charge  up  to  40  or 
50  on  good  roadSj  the  normal  mileage  being  about  20. 

The  frame  rests  on  four  32'in-  tandem  bicycle  wheels,  with 
4-in.  tires.  Two  y^  h,p.  motors  are  used,  each  geared  to  the 
rear  wheels  by  a  lo-in.  gear  and  run  independently  of  each 
other  10  to  i. 

Several  different  designs  of  body  will  be  offered  the  pur- 
chaser,  including  a  basket  phaeton. 

The  manufacturers  call  iia  '* sulky  electromobile."  Frederick 
Ward,  60  State  St.,  Boston,  Mass.,  states  that  he  has  con- 
tracted for  the  entire  output,  and  will  probably  open  an  office 
in  New  York. 
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First  Steam  Bus  In  Norway. 


Bergen,  Norway,  Sept.  5. 
Editor  Horseless  Age: 

Under  separate  cover  I  mail  to  you  to-day  a  photo  of  my 
ftrst  steam  omnibus  for  20  passengers  and  take  pleasure  in  ac- 
companying it  with  a  few  details  of  the  construction  of  the 
vehicle. 

As  you  will  easily  see»  there  is  no  visible  machinery  under 
the  body  except  the  brakes^  one  of  which  is  an  automatic  Le- 
moine.  All  the  four  wheels  are  2S  in.  in  diameter,  with  i)-in. 
tires.  The  front  wheels  act  as  stcerers  and  drivers  as  well  and 
will  turn  at  an  angle  of  42  degrees. 

The  boiler  is  of  the  Toward  water  lube  type  and  the  engine 
has  three  cylinders  with  single-acting  pistons  working  on  three 
cranks  set  at  tao  degrees. 

The  seating  capacity  is  10  persons  inside  and  eight  outside. 
The  platform  is  furnished  with  removable  windows  for  winter 
use  and  curtains  for  summer  use,  and  the  inside  can  of  course 
be  heated  by  the  exhaust  from  the  engine. 

The  total  length  of  the  wagon  is  17ft.  4  in,  the  wheel  base 
9  ft.  6  in.  by  5  ft.  4  in.,  height  froro  ground  to  top  8  ft.  g  in. 

The  speed  on  the  level  is  about  to  miles  an  hour  and  the 
wagon  can  mount  hitls  i  in  7  at  the  second  speed. 


Advantages  claimed  by  the  bts0der: 

T.  Front  driving  and  steering  are  preferable  becatise  it  U 
ea&ier  to  pull  a  motor  car  from  the  front  in  the  desired  direc 
lion  than  it  is  for  the  vehicle  to  be  forced  from  behind. 

2.  Total  weight  of  machinery  on  the  drivers*  thus  giving 
better  grip  on  the  road. 

3.  Easy  starting  by  placing  the  drivers  at  a  slight  angle, 

4.  No.  chains  and  machinery  visible  below  the  carnage. 

5.  Symmetric  construction,  giving  the  wagon  an  anti-horsc- 
le^s  appearance. 

6.  Well  balanced  on  the  wheels  and  low  structure,  making 

the  vehicle  comfortable  and  steady.        , 

Yours  respectfully. 

JACOB  IRGENS. 

[Ed.  Note.— Mr.  Irgens  has  been  devoting  himself  to  thii 
line  of  work  since  1892.] 


Will  Hake  Four-Wheelers  Too. 


Peoria.  Ill,  Sept.  22,  1899. 
Editor  Horseless  Age : 

To  most  people  the  word  wagon  suggests  a  four-wheeled 
vehicle,  and  when  considering  Ihe  motor  vehicle  ihey  expect  lo 
Hce  it  with  four  w^heels.  When  considered  in  the  abstract  there 
may  be  no  reason  why  four  wheels  are  better  than  three  or  five. 
and  it  is  quite  possible  that  either  of  these  numbers  woi'Ui 
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Tlic  proper  angle  of  the  outer  wheel  is  found  by  the  first 
tabic*  or  its  accompanying  formula,  which  I  find  in  this  case 
to  be  29*  2j',  The  placing  of  the  fork  pivot  i5^  in*  to  the  rear 
does  not  appreciably  affect  the  result;  in  fact  it  rather  favors 
the  accuracy  due  to  the  shortening  of  the  fork  arms.  My  final 
'*try"  gave  the  following  result  (using  the  formula  m  last 
column  of  my  article)  : 

45"  r=  sin.  ,707 1.     .7071  X  5.5  =  3*88805. 

41''  10'  {Anal  assumed  angle  of  fork) 
=  20"  35'  =  sin.  .3515. 


Q.-^4W 


have  some  advantage  over  the  four-wheeler,  but  since  many 
people  look  with  suspicion  on  anything  out  of  the  ordinary,  it 
is  certainly  good  policy  to  supply  four-wheelers  when  wanted, 
and  in  accordance  with  this  policy,  the  Duryea  Mfg.  Co.  and 
their  licensees,  the  Peoria  Rubber  &  Mfg.  Co.,  both  of  Peoria, 
IIL,  make  their  motor  vehicles  in  the  four-wheeled  style 
shown  herewith,  although  stating  that  they  believe  the  three- 
wheeler  to  be  superior  in  many  respects. 

The  mechanism  of  this  machine  is  similar  to  that  used  in 
their  other  goods,  consisting  of  triple  cylinder  motor  geared 
by  chain  to  the  driving  axle  for  ordinary  speeds,  but  having  a 
power  gear  for  bill  climbing  or  reversing.  The  steering  of  the 
four-wheeler  is  efFecled  by  pi%'otcd  heads  just  inside  the  for- 
ward hubs,  or  centrally  placed  in  the  forward  hub.  as  is  shown 
in  the  illustration.  Each  method  has  some  advantage,  and 
cither  is  used  as  circumstances  dictate. 

It  will  l>e  noticed  that  these  vebides,  like  the  three-wheelers, 
have  the  driving  wheels  well  under  the  load,  so  that  ample 
traction  is  secured,  while  the  steering  wheels  are  placed  well 
forward,  making  a  long  wheel  base  which  gives  steady  and 
secure  steering. 

The  vehicle  is  quite  low,  being  easy  to  get  into  and  out  of* 
and  abnost  impossible  to  upset,  which  is  a  matter  of  no  little 
importance  when  the  high  speeds  at  which  these  vehicles  arc 
driven  are  remembered. 

Four  styles  of  these  machines  are  now  ready  for  delivery, 
viz.:  dos-a-dos.  surreyt phaeton  and  delivery  wagon,  while  cabs 
and  coupes  are  promised  in  the  near  future. 

DURYEA  MFG.  CQ. 


QUESTIONS  AND  ANSWERS. 


At  tlift  request  of  many  oC  oar  reader*  w  have  d(p*:id€d  io  opcfi  a  decsirtnienl  of 
4^uestions  nnd  nnswers.  We  vr'iW  ende.-ivor  to  atiMmsr  any  detniT  qti^tioti  in  prnc- 
ucal  ^giftcefii^  pertaiitiing  to  caour  V«biet«ft. 


That  Knotty  Steering  Fork  Problem, 

Brooklyn.  Sept,  a2,  18^, 
Editor  Horseless  A.ge: 

r  believe  the  only  way  to  calculate  Mr.  McClintock's  stcerioi$ 
fork  problem,  published  in  your  last  is^e.  i^^  by  the  "cut  and 
try'*  method.  A  careful  study  of  the  tahU'  will  he  fnimd  of 
considerable  assistance  in  arriving  at  the  final  result. 


.3515  ^  4-5  =  1^58185.     3.88905  —  1.58175  =  2,30730. 

a.30730 

=  .5137  =  30"  si'-      30"  51'  -h  20"  35'  =  $1"  2f>\ 


4^5 


51'  26'  -*-  2i>*  35'  =:  72*  01'  ^  sin,  .95x2. 
.951a  — ,3515  ==  ,5997' 
5997  ^  4^S 


5.5 


-  .4907  =  28'  23' 


vvhich  corresponds  with  the  proper  angle  of  the  outer  whcd; 
j: roving  that  41°    10'    is  the  proper  fork  angle. 
Yours  very  truly, 

HARRY  E.  DEY. 


Questions  In  Heat  and  Pressures, 

Jersey  City,  N.  J..  Aug.  21. 
Editor  Horseless  Age : 

Will  you  kindly  answer  the  following:  Given  a  cubic  inch 
of  water,  hquid  airr  liquid  carbonic  add,  liquid  ammonia,  what 
is  the  cubic  measurement  of  each  in  vapor  at  at^nospheFic 
pressure,  and  their  respective  temperatures  then? 

With  similar  quantity  of  heat  afTpHed  to  each  of  the  latter 
under  similar  conditionsi  in  an-^iaclosed  vessel,  will  they  each 
have  the  same  pressure  in  the  same  time  ?  And  will  the  pres- 
sure continue  rising  so  long  as  h^i  is  applied? 

What  will  be  the  pressure  of  this  volume  of  carbonic  acid 
vapor  at  212*  F.  ? 

Respectfully^  J.   D. 

Answer— For  the  purpose  of  this  calculation  let  us  assume 
the  following  data: 

Table  r. 

B*>ltfn(r  Point    Spei^lfic  OravUy      Welirbt  in 
*  A^l.   to.         ntBotlinirpt  Lba.  per 

atAtm,  Pr.  and  ail  V  Cu.  In 

Liquid  ammonia —  30""  0.65  0.0235 

Water ,;......♦       212'*  i  0.0361 

Liquid  carbon  and  oxide..  — 'H0'  1.08  O.039 

Liquid  air -^315*  ^94  0^34 

If  the  liquid   is  evaporated   at  asmospheric   pressure;   the 

temperature  of  the  vapor  is  presumably  the  same  as  the  boiling 
puint  of  the  liquid  in  contact  with  the  vapor. 

The  following  table  is  calculated  on  the  supposition  that 
Gay-Lui^*^ac's  law  of  variation  in  volume  with  change  of  tern- 
[icrature  is  applicable  at  all  temperatures  of  a  gas  or  vapor: 

Table  IL 

Vol  of  1  Lb.  Vol,  of  I  Lh.  at        Vol.  ofGa* 

at  33*  F  atwl  Bonioff  Pt  and  from  1  Ca,  In 

ftiPf  ktPrCn.  Fl  of  L'quld. 

ea.Ft.  Cu  In 

Wat*!-  (vafior)  26.3^  0.95  1640 

Ammonia  Tgas)  2r  1S.4  0.43    744 - 

Carbon  and  oxide  (gas^)..    8.1  5.75  0.23    398 

Air  (gas) 12.4  3.8  0.13    2*5 
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Column  2  is  found  by  multiplying  the  figures  in  G)lunm  x 
by  the  absolute  temperature  of  the  boiling  point,  and  dividing 
this  by  492.  Column  3  is  obtained  by  multiplying  the  last 
column  of  Table  I.  (weight  per  cubic  inch  of  liquid)  by  Column 
2  of  Table  II. 

Let  us  now  assume,  as  desired,  that  each  of  these  vapors  is 
confined  in  a  vessel  just  large  enough  to  hold  it  at  atmospheric 
pressure  and  at  the  initial  temperature  of  the  boiling  point. 
Table  III.  shows  the  steps  in  the  calculations  for  the  increase 
in  pressure  produced  by  the  supply  of  equal  quantities  of  heat. 
The  specific  heat  at  constant  volume  is  supposed  to  be  the 
same  even  at  low  temperatures. 

Table  III. 

Speoiflo  TTeat  B.  T.  "T.  per    Increase  TDor^aiie  of 

at  Constant  ^'  and  Weight  in  Temp.,  P.  ewnre  In 

"  In  Eacti            per         Ati«.,  por 

Volume.  Vessel.         B.  T.  U.      B.T.  U. 

Water  vapor  0.37  0.0133  75*  o.iii 

Ammonia  0.39  0.0092  109*  0.254 

Carbon  and  oxide 0.17  0.0066  152*  0.435 

Air  0.17  0.0058  172*  1. 185 

Column  2  is  the  product  of  Column  i  (Table  III.),  and 
Column  3  (Table  I.),  and  gives  the  heat  in  British  thermal 
units  'for  the  gas  produced  from  the  cubic  inch  of  liquid. 
Column  3  is  simply  the  reciprocal  of  Column  2.  Column  4  de- 
pends on  the  applicability  of  Gay-Lussac's  law  for  gases;  it  is 
calculated  by  dividing  the  increase  in  temperature  (Column  3) 
by  the  absolute  temperature  of  the  boiling  point,  when  the 
pressure  was  one  atmosphere. 

We  thus  see  that  equal  quantities  pf  heat  do  not  produce 
equal  pressures.  As  regards  the  question  of  time,  that  de- 
pends on  the  rate  at  which  the  heat  is  supplied,  and  on  the 
conductivity  of  the  various  gases.  Assuming  these  to  be 
practically  equal  in  the  four  cases  we  will  not  find  equal  in- 
crease of  pressure  at  the  end  of  any  lapse  of  time. 

To  calculate  the  pressure  of.  say.  the  carbon  and  oxide  at 
any  temperature  (212*),  we  divide  the  absolute  temperature 
(212°  +  460**  =  672*)  by  the  absolute  temperature  at  which 
the  pressure  was  equal  to  one  atmosphere  ( —  no*  +  460*  ^ 
350**),  672-350  =1.92  atmoFpheres. 
WILLIAM  FOX, 

College  of  the  City  of  New  York. 


Milwaukee,  Wis,,  Sept.  17. 
Editor  Horseless  Age: 

Will  you  kindly  give  me  through  the  columns  of  your  valua- 
ble weekly  the  rule,  or  title  of  a  book  containing  it,  for  com- 
puting the  indicated  horse-power  of  gasoline  engine  (given 
the  bore,  stroke  etc.)    for  various  grades  of  gasoline? 

Very  truly,  W.  B.  H. 


Electric  Ignition. 


Occasionally  a  query  directed  to  my  department  is  of  such 
^neral  interest  that  somewhat  more  than  the  usual  amount 
of  space  may  be  profitably  devoted  to  a  consideration  of  the 
ix)ints  suggested  by  the  question.  One  of  these  practial  com- 
munications is  quoted  herewith: 


Geneva,  N.  Y. 
Will  you  please  give  the  best  method  of  connecting  up  bat- 
tery, coil,  commutator  and  plug  for  the  jump  spark,  with  dia- 
gram, if  possible?    Also  explain  whether  vibrator  or  buzzer  is 
used  or  not,  and  oblige,  SUBSCRIBER. 

Where  several  arrangements  have  been  devised  for  electric 
ignition,  one  may  naturally  dispose  of  the  questions  by  ex- 
plaining the  general  character  of  the  devices  and  then  leave  the 
matter  wholly  to  "Subscriber"  to  decide  as  to  which  method 
shall  best  serve  his  needs. 

The  source  of  electricity  may  be  either  a  dynamo,  a  storage 
or  a  primary  battery.  As  regards  the  first,  I  do  not  feel  that  it 
is  necessary  to  do  more  than  draw  attention  to  the  article  on 
"Ignition  Troubles"  published  in  these  columns  by  Viator. 
The  storage  battery  is  used  to  some  extent  abroad,  especially 
on  the  De  Dion  and  Bouton  machines,  but  I  do  not  remember 
seeing  it  adopted  here  for  a  like  purpose.  In  primary  bat- 
teries there  is  a  wide  range  for  personal  choice,  and  as  the 
points  involved  have  received  some  attention  in  these  columns 
not  many  months  ago,  we  may  dismiss  the  matter  with  the 
simple  reminder  that  the  battery  adopted  should  be  of  such 
construction  that  the  elements  will  not  readily  break  down  or 
short  circuit  under  the  stress  of  rough  roads,  etc. 

Provided  the  batteries  were  very  powerful,  we  could  attach 
a  wire  to  the  positive  pole  and  another  wire  to  the  negative 
pole;  then,  on  bringing  the  outer  ends  of  the  wires  together  and 
again  separating  them,  we  should  obtain  sparks  at  the  junc- 
tion that  would  suffice  to  explode  a  charge  of  carbureted  gas- 
oline if  produced  in  the  engine  cylinder.  This  short  circuiting 
of  the  battery  is,  howjever,  prejudicial  to  the  eflfective  life  of  the 
cells  and  various  means  of  prolonging  the  efficiency  must  be 
sought.  One  of  the  simplest  is  to  pass  the  current  through  a 
helix  around  a  soft  iron  core,  or  a  bundle  of  iron  wires,  con- 
nect one  pole  to  the  engine  frame  and  the  other  to  an  insulated 
platinum  point  in  the  explosion  chamber.  The  platinum  point 
comes  in  contact  alternately  with  a  wiper  and  an  insulated 
deflector.  The  first,  on  leaving  the  platinum  point,  produces 
the  igniting  sparks,  and  the  second  forces  the  platinum  and  its 
support  back  into  position  to  again  strike  the  wiper  with  cer- 
tainty. The  extreme  heat  in  the  cylinder  soon  anneals  any 
spring  support  that  may  be  devised  to  hold  the  platinum  con- 
tact point,  and  the  deflector  serves  for  that  purpose.  The 
wiper  and  the  deflector  rotate  in  the  explosion  chamber  and 
are  positively  driven  from  the  engine  shaft.  An  arrangement 
similar  to  the  one  just  described  is  in  use  on  a  large  gas  en- 
gine. Four  elements  comprise  the  battery;  the  coil  is  7  in. 
long,  with  three  or  four  layers  of  No.  14  wire;  one  wire  goes  to 
the  ignition  plug  and  the  other  is  pinched  under  one  of  the 
cylinder-head  nuts.  The  scheme  is  simplicity  itself,  but  I  fear 
the  Arvice  is  hard  on  the  batteries:  however,  the  expert  who 
ga»^  me  the  details  declares  it  is  perfectly  satisfactory.  As  will 
be  noticed,  the  vibrator  is  not  necessary  in  a  coil  of  that  kind; 
where,  however,  a  coil  is  prepared  in  two  parts,  primary  and 
secondary,  a  vibrator  becomes  a  necessity  to  rapidly  make  and 
break  the  circuit  in  the  primary  and  thus  by  induction  produce 
a  current  in  the  secondary  coil  of  high  intensity  for  brief 
periods.  This  may  serve,  I  trust,  for  an  answer  to  the  latter 
of  the  two  questions  submitted. 

In  Fig.  I,  A  is  the  soft  iron  core,  B  the  primary  coil  of  thick 
wire,  C  the  secondary  coil  of  fine  wire,  D  is  the  vibrator  which 
swings  freely  on  a  pivot  at  E,  F  is  a  light  spring  to  bring  back 
the  vibrator  D  against  the  terminal  G,  at  H  is  a  simple  switch 

Let  us  now  move  the  ^^witch  H  to  connect  up  the  wires  and 
the  current  flows  from  the  battery  to  the  right,  as  shown  by 


4.  M«>.  «  Swt  n.  IM. 


THE  HORSELESS  AGE 


19 


/^-i 


B,  A,  IC,  N,  or  in  an  opposite  direction  to  that  of  the  first 
position. 


BixtUnu 


the  arrows  through  G,  by  way  of  the  vibrator  D  and  pivot  E 
around  the  coil  B  back  to  the  battery.  Now,  when  a  current 
passes  through  a  coil  around  a  soft  iron  core  the  latter  in- 
stantly becomes  a  magnet;  hence,  the  vibrator  D  is  at  once 
drawn  to  the  end  of  the  core  A;  this  breaks  the  connection  at 
G,  and  the  core  being  demagnetized  the  spring  F  pulls  the  vi- 
brator again  into  contact  with  G  and  the  action  starts  anew. 
This  rapid  interruption  of  the  main  circuit  induces  a  current 
in  the  secondary  coil  of  such  intensity  that  it  leaps  in  a  succes- 
sion of  sparks  across  the  air  space  between  the  points  in  the 
cylinder  and  thus  explodes  the  charge.  Fig.  2  is  given  to  illus- 
trate the  position  of  the  vibrator  when  contact  is  first  made  at 
the  switch. 


In  the  way  I  have  shown  the  device  a  switch  is  turned  by 
hand  to  complete  the  circut;  this  is  all  right  so  far  as  it  goes, 
but  evidently  another  switch  is  necessary  to  automaticlly  close 
and  open  the  circuit  as  required  at  each  working  stroke.  This 
second  switch  may  be  in  the  form  of  a  commutator,  for  it  is 
conceded  that  the  reversal  of  the  current  improves  the  effi- 
ciency of  the  sparking  device.  I  illustrate  in  Fig.  3  the  idea 
which  governs  the  connections.  Here  the  two  levers  are  con- 
nected, say,  by  a  strip  of  ebonite  or  other  insulating  material, 
so  they  move  together;  the  two  pivots  P  and  N  are  connected 
to  the  positive  and  negative  poles  of  the  battery.  B  and  C  are 
the  terminals  of  the  primary  coil;  these  are  connected  by  the 
short  wires  as  shown  with  the  studs  A  and  D.  A  short  wire 
connects  the  studs  A  and  K.  When  the  levers  of  the  switch 
rest  on  studs  A  and  D  the  current  will  traverse  the  circuit  by 
the  path  P,  A,  B,  C,  D,  N.  But  when  the  ends  of  the  levers 
rest  on  studs  D  and  K  the  path  of  the  current  will  be  P,  D,  C, 


F^q3 


I  am  of  the  opinion,  however,  that  the  advantage  of  a  com- 
mutator is  fully  met  by  the  greater  complication  involved. 
This,  however,  is  only  to  be  settled  by  an  extended  use  for 
motor  vehicle  purposes,  which  is,  of  course,  an  altogether  dif- 
ferent thing  from  laboratory  work  with  spark  coils. 

The  subject  of  spark  coils  is  fully  treated  in  the  works  of 
Bonney,  Bottone  and  others  and  dimensions  of  coils,  capacity 
of  the  requisite  batteries,  etc.,  are  easily  obtained  from  their 
books.  A  word  of  caution  may  here  be  submitted,  viz.:  That 
the  secondary  wire  should  be  somewhat  thicker,  say  about 
two  numbers,  than  is  given  in  their  tables.  From  their  point 
of  view  length  of  spark  is  the  desideratum,  while  on  the  con- 
trary a  short  wide  flash  is  preferable  for  ignition  of  gases.  As 
an  electrician  would  say,  "A  fatty  spark  is  best." 

The  popular  De  Dion  and  Bouton  engine  has  an  ingenious 
combination  of  switch,  cam,  vibrator  and  speed  regulator 
which  is  well  worth  noting  in  this  connection.  If  reference  is 
made  to  my  Fig.  i,  it  is  readily  seen  that  if  the  vibrator  is  oc- 
casionally held  away  from  the  contact  point  G  the  current  is 
broken  and  there  is  no  need  of  the  switch  H  except  when 
stopping  the  machine  for  some  time.  In  this  motor  the  vibra- 
tor is  mounted  on  an  ebonite  plate,  which  is  on  the  side  of 
the  crank  case,  and  which  fits  around  the  secondary  shaft.  This 
shaft  carries  on  its  end  a  disk  having  a  notch  cut  in  its  rim. 
Against  the  circumference  of  the  disk  rests  the  vibrator,  and 
when  the  shaft  turns  around  the  vibrator  will  drop  into  the 
notch  and  is  free  to  oscillate  back  and  forth  until  the  cam 
rotates,  the  notch  again  raising  the  vibrator  to  its  former  place 
on  the  rim,  and  thus  the  current  is  again  interrupted  until  a 
fresh  working  stroke  of  the  piston  shall  be  given.  As  the  cam 
disk  is  permanently  attached  to  the  end  of  the  shaft  and  the 
ebonite  plate  is  capable  of  rotation  about  its  axis,  it  follows 
that  we  can  move  the  vibrator  to  some  extent  ahead  of  the 
notch  or  backward,  if  we  choose.  This  would  vary  the  time 
of  the  explosion  and  would  thereby  aflFect  the  speed  as  the 
operator  should  desire. 

All  wires  should  be  attached  so  they  can  have  little  or  no 
relative  vibration;  copper  becomes  brittle  by  bending  and  a 
break  inside  an  insulated  joint  is  not  any  too  easily  discerned; 
have  tops  of  cells  parafined  if  acids  are  likely  to  creep;  if 
possible  use  sealed  or  dry  batteries;  scrape  well  and  solder  all 
connections  without  acid  flux;  disconnect  battery  when  engine 
is  stopped,  so  that  cells  may  recuperate;  and  I  may  lastly  quote 
the  editor  of  La  France  Automobile,  who  says: 

"In  short,  assure  yourself,  above  all  things,  that  your  source 
of  electricity  is  ready  to  perform  its  duty;  that  the  wires  are 
intact;  that  the  ignition  plug  is  above  criticism." 

Beyond  doubt  much  of  the  trouble  with  gasoline  motors  has 
been  faulty  ignition,  and  it  has  been  in  the  hope  of  throwing 
some  little  light  upon  circumstances  that  may  have  contributed 
to  such  annoyances  that  I  have  treated  the  reply  to  Sub- 
scriber at  unusual  length.  R.  I.  CLEGG, 
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MINOR   MENTION. 


The  Detroit  Automobile  Co.,  Detroit,  Mich.,  expect  to  have 
vehicles  on  the  streets  about  the  middle  of  October. 

The  Benton  Power  and  Traction  Co.,  Sauk  Rapids,  Minn., 
has  amended  its  charter  so  that  it  may  own  and  rent  electric 
carriages. 

F.  W.  Lanchester,  of  Birmingham,  England,  inventor  of  the 
Lanchester  oil  motor,  which  is  to  be  manufactured  at  Pittsburg, 
Pa.,  is  now  on  his  way  to  this  country. 

A  manufacturer  of  Brussels,  Belgium,  is  about  to  place  on 
the  market  a  dos-a-dos  for  four,  propelled  by  a  20-h.p.  motor 
and  capable  of  a  speed  of  30  miles  an  hour. 

J.  G.  &  B.  S.  Ferguson,  bakers,  of  Boston,  Mass.,  are  con- 
templating the  change  of  their  entire  delivery  service  from 
horses  to  motors.  They  have  an  electric  delivery  already  in 
use  and  a  steam  wagon  is  being  built  for  them  by  E.  S.  Clark, 
of  Dorchester. 
t 

At  their  recent  annual  meeting.  Portland,  Me.,  the  directors 
of  the  Keating  Wheel  Co.,  Middletown,  Conn.,  decided  to 
change  the  name  of  the  company  to  the  Keating  Wheel  & 
Automobile  Co.  and  to  enter  upon  the  manufacture  of  gaso- 
line automobiles. 

The  Automobile  Exchange,  an  emporium  and  training 
school,  has  been  opened  at  213  West  Fifty-eighth  Street,  New 
York  City.  Vehicles  propelled  by  the  different  motive  powers 
will  be  kept  in  service  and  competent  teachers  and  repairers 
will  always  be  ready  to  instruct  the  novice  or  put  vehicles  in 
order.  Courses  will  consist  of  five  or  ten  lessons,  and  charge 
for  vehicles  and  instruction  will  be  made  by  the  hour. 

The  United  States  Motor  Vehicle  Co..  which  was  recently 
incorporated  under  New  Jersey  laws  with  a  capital  stock  of 
$1,500,000,  have  opened  their  ofTice  in  the  Townsend  Build- 
ing, Twenty-fifth  St.  and  Broadway,  New  York.  They  will 
soon  be  ready  with  a  line  of  gasoline  and  electric  vehicles  for 
both  pleasure  and  business,  and  will  also  manufacture  and  sell 
to  the  trade  marine  and  stationery  engines.  C.  J.  Field  is 
vice-president  and  general  manager, 

A  new  departure  in  the  style  of  the  steam  carriage  made 
by  the  Locomobile  Co.  at  Newton.  Mass.,  will  be  carriages 
with  regular  phaeton  tops,  to  meet  the  growing  demand  for  a 
runabout  or  pleasure  carriage  that  is  not  altogether  open  to 
the  weather.  The  first  carriage  of  this  style  was  shipped  a 
week  ago  to  Philadelphia.  The  Locomobile  Co.  also  has  under 
construction  a  carriage  after  the  pattern  of  the  ordinary  carry- 
all or  beach  wagon,  with  two  scats,  both  facing  front. 

W.  J.  Staples,  Maryville.  Mo.,  has  built  a  gasoline  carriage 
and  run  it  500  miles  satisfactorily.  Belts  are  used  for  trans- 
mission from  the  motor  shaft  to  the  countershaft,  tightened 
by  a  jockey  pulley.  A  chain  runs  from  the  countershaft  to  the 
diflFerential.  Wood  wheels,  36  and  32  in.  respectively,  are 
used — i^  in.  solid  rubber  tires  and  electric  ignition.  The 
maximum  speed  is  12  miles  an  hour.  The  carriages  will,  it  is 
said,  be  placed  on  the  market  by  the  inventor  and  a  local 
manufacturer. 


MM  VEELE  PAWJS 

of  the  world 


UNITED  STATES  PATENTS. 


No.  633157 — Motor  Vehicle. — Francis  H.  Richards,  Hart- 
ford, Conn.    Application  filed  Oct.  30,  1897. 

Fig.  I  is  a  plan  view  with  parts  broken  away  and  in 
section,  the  rear  part  of  said  vehicle  being  shown  as  supported 
either  by  nmners  or  wheels,  the  latter  being  shown  in  dotted 
lines.  Fig.  5  is  a  transverse  sectional  view  taken  in  line  a  a. 
Fig.  2,  and  looking  toward  the  right  in  said  figure.  Fig.  6  is  a 
diagrammatic  view  illustrating  the  operation  of  one  of  the 
drivers. 

In  the  structure  illustrated  in  the  drawings  this  improved 
motor  vehicle  is  shown  organized  for  use  as  a  sled  or  sledge. 
it  being  provided  with  supporting  runners  instead  of  driving 
wheels;  but  it  will  be  understood  that  wheels  could  be  used 
for  supporting  or  carrying  one  part  of  the  vehicle,  if  desired,  in 
connection  with  this  driving  mechanism. 

In  a  general  way  this  improved  motor  vehicle  comprises 
framework  forming  the  body  portion  thereof  (designated  in 
a  general  way  by  A),  driving  mechanism  therefor  (designated 
in  a  general  way  by  B).  shown  herein,  comprising  a  series  of 
drivers  or  propellers  embodying  runners  having  traversing  and 
lifting   movements   or   movements   in   elliptical   paths,    means 
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such  as  motor  medianism  (designated  in  a  general  way  by  C) 
for  imparting  motion  to  the  driving  mechanism,  and  means 
(designated  in  a  general  way  by  D)  for  guiding  or  steering 
the  vehicle,  and  which  in  the  present  construction  also  con- 
stitutes the  means  for  supporting  or  carrying  one  part  of  the 
vehicle.  Since  the  drivers  not  only  have  traversing  move- 
ments, but  also  upward  and  downward  movements,  in  the  de- 
scription and  claims  ihe  term  **  lifting"  is  used  for  the  purpose 
of  defining,   in  connection  with  the  word  "traversing,'*   the 


movements  of  these  drivers,  the  term  "lifting*'  being  intended 
to  include  witfiin  its  scope  the  upward  and  downward  move- 
ments of  the  drivers. 

The  framework  or  body  of  the  vehicle  comprises  a  suitable 
flooring  2,  preferably  supported  by  a  series  of  longitudinally 
extending  beams  or  bars.  In  the  construction  shown  in  the 
drawings  this  flooring  is  provided  with  a  series  of  uprights, 
which  are  connected  by  longitudinal  bars  6  and  6'  and  trans- 
verse bars  7  and  7\  The  front  end  of  the  flooring  is  also 
shown  provided  with  a  series  of  upright  members  or  bars  I2 
for  the  purpose  hereinafter  set  forth,  and  which  are  secured  at 
their  upper  ends  to  one  of  the  transverse  bars,  as  f. 

The  driving  mechanism  (designated  generally  by  B)  com- 
prises a  plurality  of  drivers  or  propellers,  each  of  which  com- 
prises a  runner  and  an  upright  walking  beam,  each  supported 
for  traversing  and  lifting  movement5,  and  means  for  imparting 
to  the  drivers  such  movements  whereby  each  operates  on  one 
stroke  to  hold  up  and  carry  forward  tlie  vehicle  and  on  the 
other  stroke  to  move  freely  into  position  ready  to  begin  another 
working  stroke.  In  the  construction  shown  in  the  drawings 
the  vehicle  is  shown  provided  with  two  sets  of  drivers,  each 
set  preferably  comprising  a  series  of  three  drivers,  such 
drivers  being  so  disposed  and  operative  that  a  pair  of  drivers, 
comprising  one  of  each  set.  will  operate  substantially  together 
to  drive  or  propel  the  vehicle,  while  the  drivers  of  each  set 
operate  in  alternation,  one  to  propel  the  vehicle  while  the  others 
are  moving  into  position  to  commence  their  working  strokes. 
Any  desired  number  of  drivers  may  he  used»  hut  in  practice  tt  is 
deemed  preferable  to  employ  at  least  two  sets,  each  set  com- 


prising a  pair  of  drivers.  For  supporting  these  drivers  a 
suitable  crank  shaft  8  is  carried  by  the  vehicle  body.  This 
crank  shaft  is  shown  herein  as  a  duplex  or  two-part  shaft, 
comprising  two  members  or  shafts  8'  and  8'  in  alignment  with 
each  other  with  their  inner  ends  in  juxtaposition,  and  which 
shafts  are  journaled  m  suitable  bearinga  9.  preferably  carried 
by  four  inclined  braces  10,  all  secured  at  their  lower  ends  to 
the  vehicle  flooring  and  at  their  opposite  ends  the  outer  two 
to  the  uprights  5  and  5'  and  the  other  two  to  a  pair  of  the 
upright  bars  12.  In  the  present  construction  each  of  these 
crank  shaft  8'  and  8"  is  shown  provided  with  a  series  of  three 
cranks  13,  each  for  connection  with  a  walking  beam  of  its 
respective  driver,  the  cranks  of  each  shaft  t»eing  disposed  at 
diflerent  positions  thereon,  so  thai  one  driver  of  each  set  will 
always  be  substantially  in  working  position  to  drive  the 
vchiclft.  The  positions  of  the  cranks  of  one  shaft  correspond, 
in  the  present  stnicturc  shown,  with  the  positions  of  the  cranks 
of  the  companion  shaft,  whereby  the  drivers  will  usually  have 
their  working  strokes  substantially  together.  Secured  to  each 
uf  these  cranks  by  the  crank  pin  14  thereof  is  an  upright  walk- 
ing beam  15,  forming  a  part  of  the  driver.  Connected  to  the 
lower  end  of  each  ot  these  walking  beams  15,  preferably  by 
being  pivotally  secured  thereto,  is  a  runner  16,  which  is  shown 
herein,  comprising  a  pair  of  side  members  16',  siiitabty  t}oltcd 
together,  the  lower  end  of  the  walking  beam  projectmg  into 
and  being  overlapped  by  the  side  members.  Each  of  these 
runners  is  provided  with  a  shoe,  such  as  an  ordinary  shoe,  con- 
structed of  any  suitable  material  and  secured  to  the  runner 
sides  in  any  desired  manner.  These  runners  may  be  provided^ 
if  desired,  with  projections  or  spurs  of  any  desired  construction 
whereby  they  will  not  slip  in  use. 

In  order  to  change  or  vary  the  effective  leverage  of  the 
drivers,  mechanism  is  provided,  which  also  constitutes  a  means 
for  maintaining  the  drivers  in  their  proper  working  positions. 
For  rotating  the  crank  shafts,  gearing  is  provided,  one 
part  of  which  comprehends  an  equalizer,  by  means  of  which 
one  set  or  a  part  of  the  drivers  may  continue  in  operation 
should  another  part  of  the  drivers  or  the  other  set  become 
temporarily  inoperative  through  any  cause,  such  as  an  impedi- 
ment in  the  road,  and  which  equalizer  will  also  permit  the 
stoppage  of  either  set  of  drivers  without  injury  thereto  or 
breakage  thereof  and  without  injury  to  the  other  parts  of  the 
driving  mechanism. 

From  the  above  it  will  be  seen  that  should  the  working  driver 
of  one  set  meet  w*ith  an  impediment  whereby  it  is  prevented 
from  operating,  the  rotation  of  the  sprocket  wheel  27  would 
not  be  retarded,  n?  the  pinion  would  then  rotate  and  slip  over 
the  inoperative  bevel  gear  and  continue  to  operate  the  com- 
panion  bevel   gear  and   the  other  set   of  drivers.     In   other 
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SPECIAL   NOTICES. 

O— 

AdvrUmmuaU  IsMrtod  noder  this  htMaz  at  $2.00  u  Ineh  t 
Ijmm,  payabto  la  advance. 


WANTED. 

At  once,  Light  Automobile  Carriage,  steam  or  gaso- 
line. State  whether  new  or  second-hand,  and  give 
price  Address  W.  H.  KRAUSS,  1739  Baily  Street, 
Philadelphia,  Pa. 


Volume  I,  No.  1. 

pARTlES  having  copies  of  the  November,  189S, 
*  number  of  Thb  Horseless  Age,  which  they 
are  willing  to  sell  or  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 

FOR    SALE. 

Stanley  carriage  (Locomobile),  new  September  15th. 
In  perfect  condition.  No  time  to  use.  Will  sell  for 
$650— f.  o.  b. 

Address  L.  R.  W.,  care  of  Horseless  Age. 


FOR    SALE. 

A  Haynes-Apperson  two-seated  surrey,  with  canopy 
top.     Run  about  100  miles  and  in  good  condition. 

A.  B.  GARDNER, 

Dowagiac,  Mich. 


STEAM    VEHICLE    PARTS. 

Specially  designed   Engines,  Boilers  and   Burners. 
Front  and  Rear  Axles. 

MILNE   &    KILLAM, 

Crescent  Street,  Everett,  Mass. 


FOR    SALE. 

A  Whitney  Steam  Carriage  in  good  condition. 
W.  E.  WENTZEL. 

31  Arthur  Street,  Lynn,  Mass. 


WANTED    GOOD    PATENTS. 

An  influential  member  of  the  Automobile  Club  of  Britain 
(member  Exhibition  Committee,  etc.)  about  to  visit  the  United 
States,  largely  interested  in  several  automobile  companies  both 
in  Great  Britain  and  on  the  Continent,  is  liesirous  of  negotiating 
for  the  purchase  of  any  good  American  patents  connected  with 
motors,  or  for  the  purchase  of  any  good  American  carriages — 
for  the  British  and  Continental  market. 

Address  £.  £.,  care  of  Horseless  Ace. 


DRY    BATTERIES 

For  Sparking  Gas  and  Gasoline  Motors. 

LONG  LIFE,  REllABLirV,  HIGH  VOLTAGE. 
IK   BUOCSBSFUL    USB    FOB   THIS   PUBF08B. 

Dow  PortabiB  EJBctric  Assistant  Co.,  '"LUrV^rmJl: 


WANTED. 

A    "Locomobile"   carriage,    second-hand.      State 
condition  and  price. 

M.  C,  care  of  Horseless  Age. 

WANTED. 

A  "Locomobile"    steam  carriage— second-hand  if 
in  good  condition.     State  price. 

F.  B.,  care  of  Horseless  Age. 


FOR    SALE. 

Will  make  iffwiediate  delivery  of  new  Stanley  steam 
carriage  (Locomobile)  to  purchaser  for  $700. 

Address  Z.,  care  of  Horseless  Age. 

LEONARD  HUNTRESS  DYER, 

Specialty:  Patents  and  Patent  Causes. 

908  G  Street,  N.  W. 

Cable  AddrMi:  " DyerpaKnt.  Washington."        WASHINGTON. 


BlLDWiN  DETICIIIBLE 

nUIIUQ  made  for  Automo. 
UnHlllU  biles,  in  sizes  to  suit 
all  requirements.  Prompt  deliv- 
eries made.     Address: 

BALDWIN  CYCLE  CHAIN  CO., 
WORCESTER.  MASS..  U.  8.  A. 


Graphite  Lubricants, 

ALL  KINDS,  ACCORDINQ  TO  WANTS. 

Special  preparations  for  Gears  of  Electric  Motors  and  for  Cylinders  of 
Motor  Engines.    Send  for  Circulars  and  Prices* 

Joseph  Dixon  Crucible  Co.,   •  Jersey  City,  N.  J. 


Seamless  Cold  Drawn  Steel  Tubing,  'm<.A!r-M«d'2; 

O '       ]^ft»ure  and  explosives. 

Shells,  Cylinders  and  Tanks,         ^|;srorj»X 

DROP  FORQINQS  AND  STEEL  STAMPINQS. 

JANIIEY,  STEINMETZ  ft  CO..  Drexal  Balldins,  PbiladBlpkli,  Pi. 


\ 


\ 
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HAS  SUBSCRIBERS  IN 


India, 

Burmah, 

Bast  Indies, 

Sandv^ioh  Islands^ 

Norv^ay, 

Belgium, 

Germany, 

I^ranoe, 

S  wit^:  erlandf 

Bngland, 

Ireland, 

Scotland. 

Wales, 

West  Indies, 

Mexico, 

Central  A^merica, 

Ne\^foundland, 

British  Columbia, 

Canada, 

Nova  Scotia, 

New  Brunsv^ick, 


^  And  nearly  every   State  and  Territory  in  the  United    States.  ^ 

^  $2.00  A  YEAR  IN  ADVANCE.  Z^ 


STANLEY    STANDARD   *  *  LOCOMOKII.K,"    NO.    I. 


THE  LOCOMOBILE  COMPANY  OF  AMERICA. 


MZI  LOREMZO  BARB£R,  President 


LbDROICT  LANGDOM  barber,  fic^-PrBsident 


SAMUEL  T.  DA¥IS,  Jr„  Trwittt. 


FREELAHD  0.  STARLET  and  FRANCIS  E.  STARLET,  General  Managers. 

The  placing  of  the  Stanley  Horseless  Carriage  on  the  market — the  Stanley  factory  is  now  turning  out  more  than  ten  carriages 
per  day — opens  up  a  new  era.  It  brings  within  the  reach  of  the  man  of  ordinary  means  the  power  to  travel  in  his  own  conveyance, 
at  a  rate  of  speed  up  to  forty  miles  an  hour — a  rate  of  speed  limited  only  by  the  character  of  the  road— at  a  cost  that  is  almost 
nominal. 

[t  is  possible,  with  the  Stanley  carriage — the  purchase  price  involves  an  outlay  of  but  $600.00 — to  live  twenty  miles  out  of  the 
city,  and  to  make  the  daily  trip  in  and  out  for  a  charge  not  exceeding  three  cents  per  passenger  either  way. 
PIRST. — The  carriage  is  itself  a  demonstrated  success.     It  is  so  pronounced  by  those  who  have  studied  its  construction  and 

watched  its  performances.     A  single  carriage  has  been  tested  over  distances  aggregating  10,000  miles 
8B200NI>. — Its  price  puts  it  within  easy  reach— $600,  f.o.b. 
THIRD. — Its  weight  is  less  than  400  pounds. 
FOURTH. — Its  safety  is  assured.     The  boiler  is  tested  up  to  1,000  pounds  to  the  square  inch,  but  has  a  strength  of  about  3,000 

^pounds. 
CTFTH. — It  can  stand  for  an  hour,  automatically  regulated  as  to  steam  and  fire,  and  be  ready  to  start  at  a  moment*s  notice. 
SIXTH. — It  has  climbed  a  36^  grade.     It  can  run  up  a  i^%  grade,  on  a  country  road,  at  fifteen  miles  an  hour. 
SEVENTH. — The  carriage  can  run  from  30  to  40  miles  an  hour  according  to  gear  used. 

CSIG-HTH. — It  is  not  only  capable  of  great  speed,  but  capable  also  of  being  regulated  to  follow  the  slowest  truck. 
NINTH. — It  can  be  made  ready  to  run  at  any  time  in  less  than  ten  minutes. 
TENTH. — The  fuel  is  obtainable  in  almost  any  town  at  7  cents  a  gallon.     Two  persons  have  been  carried  72  miles  in  the  carriage 

for  17^  cents. 
BliEVENTH. — The  machinery  is  of  a  character  to  be  easily  and  inexpensively  repaired  in  any  part  of  the  country. 
TWELFTH.— It  is  operated  without  jolt,  or  jar,  or  vibration. 
THIRTEENTH.— It  is  operated  without  heat  or  offensive  odors. 

FOURTEENTH.— It  is  operated  without  noise,  except  when  a  slight  puffing  occurs  on  climbing  a  grade. 
FIFTEENTH.— Its  operation  is  simple,   and  can  be  easily  understood  and   thoroughly  mastered  in  a  short  time.     It  needs 

scarcely  one-twentieth  of  the  time  demanded  by  a  horse. 
SIXTEENTH. — The  carriage  can  carry  a  supply  of  fuel  capable  of  taking  it  one  hundred  miles.     Water  is  needed  about  every 

forty  miles. 
SEVENTEENTH.— Its  appearance  is  light  and  graceful,  as  the  illustration  will  show. 

For  further  particulars  address 
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NEW  YORK  OFFICE:  No.  11  Broadway,  16tta  Floor. 


FACTORIES :   Newton,  Mass.;  Wottboro, 


